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#1 Ift 5 ft T ^ ft ^ ( r ft t? 13 IN'F i) 11 K 3b % ) *I £ > iS ?S S#ftlo'>7;fAi:l * |H 

* & tt m -r tt if it < X- tt ft v , a**^£H-a«*Bi*»6itftT«ttS'X^A*ffi«** 

[00 1 7 ] 

tt U K <t 0 , ± IB fl» M ¥ ® tt ± IB r« ft $ tt > x r A 0 - ffi T- 0 , K W Wi # IS tt , 
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J g ft B r^X^J ftfcfflfSOEO.fcSftffifflfcfc^Tfc, ± t> - IS W * ffl IS T' Mt * r /< 
[ 0 0 2 5 ] 

*£fcffiffl-t3 rgf i/^fij ftsffltgtf, i^tf«fflsti5R)ti!E*t«cit4, 

fel/<tt««[0«!ffl$yt«JI«S«Dieffli:i/'»ofcJ:9JS:fl!l07r**K:abfc, JB *r ft ¥ ~> 

•rA(D»lif^fcOtUT/£«tCfi?|R$n§^tT-$.So C u E if ffl T i> r U y X J ft £ 

fflf 020±5 4*fflC*^Tt., ckO-ISW^fflfgTfeS r*a IB i/ x r A j 2:iq«£:» 

[ 0 0 2 6 ] 10 

isi^xt a 6 * ft, mMm<D®B\?-2**mm, * * vm* wj ® * s , «i*rft£ 
-r © a *f ft * sis a , s^ft^gpa, * j;tfs»jssfjt^apift*«ia-r5. c?tftgi5 n a p 

[ 0 0 2 7 ] 

U V 8l(i> 2 o (fa7;l/Xf-^) , £ ft B * ft IX ±<0 S fi f- - 7 ;P ( 

o/S/cli2o«iO'7Xi'f-7;l') ;&#t5^^©!>OT*S5 0 c © <£ ? ft r ^ |£ 

;U 8 ft K IS ffl £ ft T t> § B9 » T' fi I g ft ffi o l o«i©T-7/HcT«fi?n»5, 

[ 0 0 2 8 ] 

*»WO*««ico^toI¥<IKW*, ii ft © 0 ffi * # BR £ , fl) SioSSKfe^TOft 20 

§ 0 

C58W«HSISfS/!:*6©«SO»J8] 
[ 0 0 2 9 ] 

- j&WIS (09* tf U Vttlftt) 0«8lf-APB*ft*&t5Iii/Xf A ( , B $ i=) 81) 

- /^-zy^fg ( {#J X. tf V X 7 ) M A L, $ ft , p D p 1 P L t ft L T IE fiS tC 

*-r.>y^aottiij*i6*ff5*-ffiiift»¥aKais*ffofcjB--ssf«js ( w tf 30 

- ifi ( m Z. tf b ^ X h ft # 7 x /> ) * ft & L % £ ft , A a P L K tt L X IE fit K S © 
tt ■ '1k tb * ft o fg - B ft 46 ¥ IS P W K » M % If -3 ft S fi r - 7 ;l/ (i^lf i Af-7 
;l/ ) WTt, 

- - y if^-mu A K <fc t) A P B 6 ft ft A # - y*. SfiW© g IS 

ffi # c ( en x b\ i-ofc5i^«*ftw±0*vfr&jss) k « « «r -r « « e ->xfL en 

?t B' ® #r IS f * L- > X ) P L tKJ; 5i)SSftT^5. 
[ 0 0 3 0 ] 

llt-slt^s i7t, c © m m b s si * •f 7 c h tf a 9 v x * # jb ^ § ) t* & & 

„ t L < (4 , *8lttE«*'f^O ( tW * tf , ± K SB il ?ffoft^^y(D7'D^7iBli 40 
[ 0 0 3 1 ] 

mm mm \ Ltti*i*«aiso*»6iS[waioe-A*«tt**. cotw is n t u v y 5 

7-fSIB. W A tf V ~ X ^ x * -7 U - -9 1- T* 5 t| £ , gij ^? © * fiSt S « t? fe 5 o H H 

ft - x T' a , tt wis » ft v v jr ^ 7 s ■ © - pP * 41 j« t § t tf » ft * n -f\ it n tr 

- A tt s W A tf ® U ft R W 5 5 - ^ "3 / & ft tt td' ~ A x + X Ay 9 ft 5 $ § ti" - A SS & ~> 
X f A B D tc <fc 0 , Wl M m m S O ft 6 HB W S fi I L tc jffi tf o glj o ^ - X E V> T tt , x. 

tf *f»»^*ffl7>7 , T-*sii&x » m m as ttttUKttdsn/tas^Tffes. a « is ai 

S Ofeiff ffR nil I LB, i& S K Its U T ti' - A G l& ~> X f A B D t £ E , SM'>Xf 
At*4ftl5. 50 
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[ 0 0 3 2 ] 

mm mm i l a * e-&©ft»*##*PBr5iis^8AM*fli*.*. - us w e , m 

ft ^ ft , o-o u t e r «fc tf o - i nne rKiStS) ^USflTIBTf**. £ 6 E 

, PI m a ■ i Ltt-*ftic8i#ai Nftiffayfj'^cot^'sft*?*, io^l^* 

* * * it S & * til A S o BB W 8 B ft , * ©WrSEMDfilTfilf S^-tttSSffitflfr tttt 
[ 0 0 3 3 ] 

S 15 tT - A P B (4 V X * f - 7 1\> M T E U & S ft fc X * M A E A It f 5 . H-iP B - 
t4VX^MA£«lfTLTS*W©@IIgP#C±El£-AP BOljS4tfe*« L 10 

* 51 ji t « o ^-ffiHftfe^SPWftitfttB-fe^-y-I F ( $1 x. 14" =f & It ) tiD, » * 

r - 7 /I/ W T a % ffll A tf K - A P B©«BK*WSa«:4S«i5»Ch:ffi|l*^t3*S/fc 
fetcEWlcaffijRltlT'feSc n 41 E , »-ttBR»^aPM*J:lfflfi©tfl[ll-fey'9- (01 

ft e , & § v ($ s m Wi © m e , t*-i»p b © ti m e *t i x v x ^ m a & e bi e & g $ & 

T 5 fc & E ft JTJ $ ft If § a - IR W fc , 4" 7 *7 i * h • f - 7 ;l/ M T & «t XS * 7 'J i * h • 
f-7;VWTOIiB, ttil**¥aPM*J:tfPWO|i»4»fStS, ny^xha- 

£ ^ "7 ja - )V ( ffl I J ffi S $ 46 ) ( « ft \t 6 $ ft ) fc 

X ft t> ft § o L*a> X r y ^ © 1 (X+tttliJtlWlO > -7X!>f-7il/MTIi 

A**tf»«Wtt, VX^^^hV-i'Ml, M 2 , tiJ;tfll77^yhv- 
n 1, P2^ffiffltTfuB-&t>-a-$ft?>o 
[ 0 0 3 4 ] 

* IB m © a m a # © a s l ^ * - k fc t « ji ri ai t- & s „ 
it ± « f§ fc f# it s ft x to *) s & & e - a e # 6 ft fc £ ft # - y ft i hi © fF ft ( -r * t> 

%yy>f A> ft ft W, % ) •CiaUBP^CEfiKSftSo 3?EStEf-7rt>WTtfx#|fc*J: 
/ % 3 V» tt y 7? A E f 7 h « ft , R*SIflRffl5»C^Ritt^r)|6i:i8:5o Xf 7^t-HK 
& v T , g ft 7 -< - ;l/ K © ft i\ 7 f X E <fc 0 , ^ y ^ » S % E T IS ft S ft 5 i II SB 

fl-cotf-rxtfsijfflarfts. 30 

2 . X * -V y * - H E 13 ^ T , IS U If - A E 4 X. 6> ft fc - > ft S II » C E IS j£ ^ 

ftTV^SPi^ ?x^ f-7;l/MTfe itf'lif -7;VWT(JPIfl^lJti§ ( -r ft t> -ft 
y^;HWIft) o ?x^f-7^MTl;:Jtt5Ifif-7^WTOj(S*J;ff^fiili, 
SiyXfiP L © ffi A ( IB /JO *5*tf«Ste1fttEJ:0 ! t ; iJ ilr?ft§ 0 Xtt>€-Flc 
fe*^T«, Srt7 4 -/I K©ftA"9-^ XE <fc 0 , -> > ^ ;b ft W S 7te E § i WB ft © II 
(lfjfe*»lRl»C*»t*) flilJ H ^ ft § = jfeS»lffft^i«W»OiS* (^4 7?[r1E 

fc»5) ^|gt^ 

3 . {&©■€■ — KlCfe^T, YXi/f-7/l/MTli, ^Dy7i»SIi/^-->'^fS* 
fS If L , S*WE»±tt!S^8l^r*ft5. Ht, 8 Ifi f - 7 ;P W T (i » IS j» tf - A E 4 

* 5 ft ^ - > !b< g if gp »ceae«ftT^*iB, »»«*^i*it*«ft*. c © * - 40 

K E * V» T 14 , - 155 E /< ^ X ft It m V - X ffl ^ ?> ft , 7 P 7 5 A oj fl * - - y f # s 

(i , -S ft f - 7 /l/ W T © § a ft ft , fe L < « 4 tp © a tn W ]» It M /< ;u x © n E , g * E 

JjSUTHSfSftSo COilt-Fli, ±i!E©J:^ft^-Y7©7n7 5ABjt6 57-7U 
-f </•< o fc, 7 p 9 =7 A HT t6 /< £ - - > 7¥® ffi ffl f § t X ^ U X U V 7 5 7 -r E § 1 

E 51 ffl W t| t» § 0 
[ 0 0 3 5 ] 

± E iiE «. fc ffi ffl t - F * IB * £ ft fc t © , fro / S fc (4 X M * to * fc fc © , S VM4 
j e-ftfct4±<SftSffiffl ; e-Ffctfc^/lnTtlT-fe5 0 
[ 0 0 3 6 ] 

HI 4 (4 , 19 IK > X x A i: 8 « X f - *J m © jft I* U If - 1 0 * SK L T 43 0 , l¥ f| (4 1$ 50 
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¥f Iff * M # 9 S 0 3 2 5 2 9 5 5 . 45*#JJ83ftfcV>o % ft U If - ^ 1 OlCli, y yu 
v h /T V b U v h ? i? h 1 3%^LT«i(ft?nft, 0>J * fcf # £ ^ o It i. r> ft it W iK V 1 

jB«f*%wrs»f* i i # as * * ti t * o Sfttt, at* tr- A©iss*«i^a!«* 

£ & 3 £ 9 it ft & ^ T «fc 9 ^ i& ft £ W L , ± D 'h £ <^ 7 * - ^ + © (I? ft * RT ffi (c 

tstv^as^Jss, & ie f xf a © i® ft a pi ?M4 t DbttUBif-AoMtJ'Xf 

AOdPfttTRfttiC ti SI » T? & 5 . $ ft tfi tb § C t ic J; o T * Pi P ft fc * f t 
# * 6. ft § 0 « ft fct , -SoMP»lc*v>TJIfcj*ai**Jt"fckk:#S»T**. 

[ 0 0 3 7 ] 

y •y — a i o » , fa »5 -> x r a © -r * - s> 7 f - ;u k © m t> 1» s « ^ © # s -> - ;i/ * 

» ft L s * ft £ 0 it ft A 15 M i; & 46 6 ft s S«*Efc&»'>XTA©*»*|ftHJR|B!©X 10 
^-X^JEl^nS. y {4, &SJ^XxAPL©*/&^ftg!j!l©T , 'C 5 , C ft £ B A, 

t» SB B 2 ft fc y - m 1 2fc*tjT»«;£ftTV»*. |#tta»J'Xf AOT, S" - d> 
gp # 1 2i*i©X'"S-Xfc&i6P>ft5 0 -> - ;l/ gp # 1 2ttfi:R->Xf-AO*»«lj«BiR«fct) 
t.'>L±*K8ftU, ffi 9 it a HI ft S US <fc 0 & iS < * -3 T (/> « c i: 6 , ffi ft © a » 7 

r t> fc e> * ft 5 o 3/-*IH*l 2 14 , =t © ± * gp T* , fil'/XfiOXf^Jftlif 

© a & ft ft s * k t o o - a -r § m * * u , w*.tf*itf**tfT^*. * © k h ? , 

Alltt, cftfcHj£*ft*i&Htt*^tfW*.tfft#}l5©, -f ^ - 5> 7 -c - ;!/ H © ft tc * 

[ 0 0 3 8 ] 

it ft it , SP i zcfiStllwwSIflw^x^-iH 6 fc «k t) y -f-^tBfl 20 

uiii66ftTvs. x - ;u a * «: a * 1 1 < u ^ ft x 7 - © * 3 ft * x ± 0 , t 

i>L8SUBN 2 & § V tt fft © ^ ?S tt X K «fc t) fl$ ft $ ft T *J 0 , An S T t? <{ y U y h 
1 54/fLT->-;b»«l 2 t a«|M|©^> -y 7° « ^ ft, S~7nU'V F 1 4 & ft 
bratW^ftSo jtfX-r>U"yhl5©3iE, ^-77hU-yhl4©KSU^;l/, 
<t t/^'-v y 7©i>'* * MJli, JKftSBB i;a«> S « ^ © ii« ii © 3 »Jffi * fe fc <b t «fc ^ fc 

[ 0 0 3 9 ] 

pOlBi9tcx^-X^^c.TiHB$ftfc-|it©/jN?ftny^^ hicj; Dthftil- 

■Y>U>yh 1 5 h L"V h 1 4(CJl*gb/c2'0©at»c©iil 8, 1 9(Cj;^ 

Tci©^Xi/-;l/^»ft^ft§o s/-;PW*tlc*V'>T**ftailttoai*JbW>'Uy h fe <fc 30 

tf 7 7 h U >y h * ft ^ ft K IS It 6 ft , V - 7 * - ;U K 0 ft f 3 „ ^ X -> - ;H4 s ^fX^ 
7 'J > y ^ L T flg 1" S C t <t 0 , 5/ - ;HP tt 1 2SJ»t80Kfcta?65. 
[ 0 0 4 0 ] 

^' X f y U y h 1 5 © ^ ft (c § ^> -y 7° G 1 14 , fl. H ^\ © S M SK & fix * # A § J: o 
, W. S L < (4 /h $ < , O ft !/■> „ L A> L C ft IC R| j£ « ft 5 & g (4 ft V> . -f > U •> h 1 5 © 

yi/7 F l 5 (4 "y - )\> gp Vi © H D © ^ ft © t ft fL ^ & B ft 5 ft T ^ % 0 t 7 / G 3 (4 
, 'y-;i/SI5**xoKti?;lllt5J;?lKSni. ^ -v v 7° G 4 (4 X S % 5 S < # 
tli^f <ftot^lo 7ni"? t- 1 4 (4 -< > U-y h 1 5 tmucoii m\zx $>m.<D 

/>*fta*»6»**tlT^*. 3 s 4- >y 7° G 5 (4 , X^-XrtOjSftfc^fX/tt* * s ffi it f 40 

§©«rP^±t?>J;9, tits ^*0»(** < KaicX-3TiJ!iH'K:a*0*l»±r*J:5, *^ 
O , € V ft ffl £ o T * 4r -y 7° G 5 *« $ fC ^ ft T SS « ft T ^ S £ 9 'h S < ft -a T ^ § . 
[ 0 0 4 1 ] 

± o T X - ;l/ (4 , Stft«:^ ! 4r < y7'rtKg|*5&O^S^i:iKft*ffLai-rS»aii:0 

^+7/*'G5*5)G4lC|£^5f;tl, il/jtflO, 4 *t it *^ ±t t 

[ 0 0 4 2 ] 

^•f y/3CD--fXfeJ;ff->*t)< FiJ4$6, G 2 © -Y > U -y h i: G 4©77hb'y h 
t © l£ ^3 it # - 1 6*as*fX©8Sft*9iSL, ^ o > ^©ftljte^fflUct&^ttJE-f 50 
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S o L ft L % 3r + 'V 7° G 3 © fi * ft 5& < , G2lC*»t*»JtE**«G4fc*W-*«llW£E* 
[ 0 0 4 3 ] 

AfK^ilf II £ K J: o T 5" X r A 6 ft ft * * 4 tc © 0 Ml < ft tc , 13 X #E ttt X r 
§ fc 46 tc g A tc H S "J Dl T' & § . x f - ;Hc ft tt 3 BE * 11 W tt , » 7° G 5 * a § m 

w © m ft & fit * tc -r s /t * tc t m ^ s c t ft w us & § = * -a t , ifi^iffts§ic* 

StioTltenscc^-vy^rtOSftA^ « 15 -> X r A T © X ^ - X tc fcMt S ft 10 

cd is a & a ? c t it & 

[ 0 0 4 4 ] 

# X -f > U <y h & ct If 7 7 h U -y h © 0 © f-fr SB ft © flg tt , £L «t £ £ ft * i$ U § 
«fc a , m*37£tt®iffi&fe;fc&-f<fc5fc8«?Sft3'*tT'*5o * , # X © ft ft tt , 'ill 
ffi tc tt § «[ ft © Tor fa © £ Ik Hi * 3 fc tt * * < , «{*«rai;&i&52jtfJS*:fcftSJ:3 

tc 1 fi £ ft « * § T & s o 

[ 0 0 4 5 ] 

*ftftftf7fi,li'J1f-^ l o ©?«ft£fHI£ # n ^fttcj; D «f 'J If- 

[ 0 0 4 6 ] 20 

A"X->-;H 6 tt - ;U ffi # 1 2*i»1-8 0Kt»li:*i?^Atft!>|iltci:Si(IJ* 

So $ l% tc , 5/ - )V gP tt l 2 tc J; 0 5 & £ ft § W ft B ft % ± tt" 5 fc * tc , 5/ -;!/»*# I 2 
*H73l^(c^W7Xt5^g*^5o S/ - Jl B M l 2 tt , S f •> X f i> !c M I T , fro 
, COTf\ V*»ft**fcfeXYBi OfcttfcSifi) tc&^Tttffi^&Btcft&^ftSfr 
, S|->XfAi:li«DiSni) n S' - ;l/ « # l 2 tt z 75 fa tc Hi S Rf ft V fe 0 > * * tc , 

5 ffi S ffi © iS S <D m it tc 5W £ f S /c 46 ic ft # f 5 C k tU * 5 . 
[ 0 0 4 7 ] 

tc , M Mr 7 s ! ^ tt /c h t , Sft^iS&^x-fA^StEW^+'y^rtOjSftoaaB*^ M 5 

l/> tt fa iJ ( m 7jk <D £ o K t tc tt ) <D V f ft ^ (C ® ft J ti: J; o t t % C t T' § o Cft 30 

6 © w 15 ft a s 1 1/> «, © T- tt tt ^ o h iJ k a *§ ^ tt i ft £ 4 d s w tc fa 

5 if £■ tt S #: tc « ffi ^ 4 U § o C ft tt s M f* f« M *> X r A © K $ ^ £ fc> § PR tc fe £ U 
So £ ffl B tc ffi ft y< - X A X « # I" S - O © 73 tt , % ft «t ft ^> X r A © T © % 1* © tt 
■ * * - * - U , rgfgi&^fi^tT'pCtT-feSo C©p^ti, J/ - ;!/ 1 6 tc *3 tt S S ^ E 
tX^E^^FflWtctlM^-yrsc: t? fx fc ft * . 

[ 0 0 4 8 ] 

t-*U yyii^<Ofr ©73^ tCcfctJ^tTRj&lT'feSo - O © 73 m tt , Sfti^VXf 
A©(Sffitcffi#tt5ftSPD^d^«7 0 U-h^J© + + ^^^>'X^If»Jt-S^, fcb< 
tt , C ^ Lfc7°b — h t , S & fe t < tt S « r - 7" 71/ M © * *s Z y X * It 99 f S d t 
T*$5. AS © 75 ?4 tt , a*T*-3Tt.*ft-z»*-3Tfe«#OK*WttftW-ffl-r*c:kCJ: 40 
SfeOfSSo fS « ffl # i: n « , *»Mfc*#ffiBlca»£'r*«:i:fr&, IE fiS ft B It 

PJ A s nj i t 5 » 
[ 0 0 4 9 ] 

zko^dftWWteifctttftefflSftSi:, flPIStiStaWSM^WtSC tc «fc D % ft 
Oftlltt^f ffltSC 1 o tt H ^ ft , lotiiuetil, 1 16 151 2 o © ^ 

7Wlfttf'BSi $ ft S o S tt © Hfl Pfl * -T 5 c t tc £ D , ifXf-;l/©4«E4fti 
ftlgl;5A\ ii t , S ^ tt , X ?S T © E 73 % * ft € ft »0 f A> , « C 5 . <fc 0 X A — X 

asiSE**sfcf5W^, Stt©^^ii^-rc t ^ at db t- « . 

[ 0 0 5 0 ] 

t l < tt , * m m m m & s ^ tt ^ © m m & m z * «t tf ^ as # fts 3 © ^ -r ft a> tc ib m * s 50 
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5/-;l/9Stti2<OS**«fctfffit*iM8fS«:4:k:J;t), c o L M It ft © U If 

, cnt*llTS"-/K!)ffiAt7^ - F 7 * 7 - K * 5$ (C T M 1 ft! T* £ « C tf ¥ »J 

fcB o 

[ 0 0 5 1 ] 

jg AS % Ml 2 

ll!-*»#li*H6*J:tfH7fc:fe^T>RbT*D, C © fl )1 fl2 il tt i-X T £ IB f£ IT 5 I*] 

§ * (s$ v t m - * «§ m t m m v & s . 

[ 0 0 5 2 ] 

**«Ug»te4BV»T(4, # X -f > > U y h 1 5 |C » b T i§ - # X 7 7 h U <y F 1 4 © Jg W 10 
fflj ic m 2 sff X 7 7 F U y F 2 1 6 SB IK S ft T ^ 5 . dO^ffiKfe^T, S B © ft M 6 

ft tt ic ft ^ T # x y u y h l 5 6> & tt it} 1" # X tt , * S V - X t-c is ta U It m 2 # x 

7 7 F U y h 2 1 6 tc <fc D K V ± if 6 ft 3 . CI CO «t 5 K b T * X 3/ - )V tf & © # X © ffi tt 
mi/»Bjtt*Ci:*>6, *f X tf 0IJ * tt" T » It M « 5 35 5 V tt , fi SB X r & «fc xf / * 

[ 0 0 5 3 ] 

7 -f fi » » S K V T M tf h ft ffl 5 ft T V> ft x 7 - ^ 7 U > f © IS It t ftUt ic M ft( t 5 C 
fcTftS, <fc ^> T > ^ 9 L ft x 7 - "< 7 y y f tf 5 ft 6 ft fe 8 M * * % M B ft © if X *s - 

;bfcl£Jgjiffl-f3i:i:i&<tti*3o il ~ 31 « f§ © # x /I/ tt , - ;V # IK fc tt ? ft < , 20 

a x ^ 7 y y ? 1 1 t <o «e ffl t '# t ai u t » <o , ^t, - ;i/ » *r 1 2 0 s * * £ # i~ 

§ 46 (c {$ ffl nj T* « 5 o 

[ 0 0 5 4 ] 

» 115 ^ s *s - >\> a? W 1 2©JSEfc£«WH<oreii*tfii"f5!&^ $ (i S « W ± E <0 
h t° 9 5 7 -f «r It »J -TSfe«)k:-fe>"9-*IR»**ci:*<Tffl6Tft*. -b > * « , $«Etv 
$*-b>-9-, ( u^;i/-b y -tt * tiT^It ^ o <fc 5 ft ) it-b^-tJ-, m%.^y^f. 

mn-tyy. c ft e> -b > -9- * » ^^rtJ-a-fc^o, fcb<ttffi©-b>-t£{5gffi-f3c£kBj 

16 T' % § o X X -<> P y h 1 5 fe J: tf J? X 7 7 h U «y h 1 4 , 2 1 6 ic Ep to * ft § II ft * 

i^t, y if - rt © # i i^«i|i|f§E^P2i: s 3/ - ;i/ » tt 1 2^^:*#-r§Ji^p 

1 « <fc OF P 3 t * % X 5 It *6 til |H IP # IS ffi ffl * ft fl § . C © «t ^ K L T » ~> - >V g|5 1 30 

2 ti«WHOSlDifc«A5*\ fe L < tt - S © Eg It C « "3 o IrI « © P » ¥ IK * s - ;l/ 
«• 1 2 © iff S % H m f S fc 46 K: ffi ffl S ft S o 1 @B ¥ IS id: 7 -f - K 7 * 7 - H M M ^ - 7° 

* « 7 4 - K y 7 IN H ^ - 7°© V> f ft %\ m t ft S . 7-f — F7#7 — F M fP ^ X 
fACS^TIi, » fi ± ffi © It rl * ft fc F # ^ 5 7 -f *« A *J t t T * ft 5 0 It il , 
*K K '> X r A ic Us if % m tS © 1 » % SL % M *t © It ffl X 7 y 7 K T tf ft S *V fe L < (i 
, ^ tfi S « © il tR W » K IS 1!I5 * ft § ic fe W fi T? § . "7 4— F ^ y 7 W i ■> X f A t 
0^ T , ■feV-9-tt$/-;l/»«l2i:a«±ffllBoe«*tHIL, £ ft # 11 BP ^ X 7 A /\ © A 

[ 0 0 5 5 ] 

£6K:, I«J:0»#«ftf Xf AOl?tt, ISf-^l/WTOttl, It«Xfy7° 40 

m ic ft e> ft it m « © p iv v y 7°, « .j; t>\ u > x' p l , ij m » * 7 u - l. r f , * s v> 

« ^- X 7 U - A B F iC H ? %> WW tttt ^ X x A © IS * © 1II$B 6 It H Rf tl T* 5 o 
[ 0 0 5 6 ] 

H 7 tt , 'J "If - ft © ® (* 1 1 * fiH » -f § II * P 2 t , ^-;l/»ttl2*«»r*P3 
* g'J -«? fc Si fi 1" ?> 46 ic , !/•> # X - ;l/ m fi $ ft § ^ * i¥ ffl ^ L t © T 5 fe 

§0 c © »j ft m » « > eiftttiojfiftffl^i&ft/hfrs^jSi&ffiftb, ftiictosti 

t « IS ici§j| §/ 1 ft * S 'J^ IS ic t %> c k tf % 'in f ij T' § o Sr^aUBfcKfcVTtt* S 
^(^©Dyr-f^a > *< £ ft t ft J: , EAP 2 tP 3 © M 8 * 9J 4r K tr -5 c t**im 
ict 5 o n > 7* f -> a y © IS ft t tt , 5?ft ft S ;Ji Ut X h° - F K =fc § , * fc tt *3 * & < JfHS W 
© x •» 5^ i/ - ;l/ g|5 *f 1 2 ic * D * - /< 5 y 7 f § c t tc £ § , * ffl a# H S 0 © rg ft ffl 50 
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ft U Jl ft H & 2> C t V h 5 *> a Ctltt, atEWJCflBbfc^-;l/»tri 2 <D M 43 ^ T !i 

tt*#©£«w$?©BIIl*g*.S¥8*fli# , fS«: ttioTliSSns. c ft 6 SB # 

tc fct , M5 - * X 7 h U v h 1 4 £ 5/ - /b flt fcf © % N K « Sfi ^ X -y V N © # # 2 2 0 , 
?fXOl/7 h 1 5 tS-A*X7f h U y h 1 4 K © W # 2 3 0, Sitf^ZflX/ 1 ) h 
U «j V 2 1 6tA*X-fy|/7H 5|HJ©gB#2 4 0tf£$ft5„ C ft 6 © 0 5t (t % ft X l£ 

E^**-ai-*©ttflJKJ:»>li«W£ifcK:, feL<l*ll«W*>6(tnT»iit*. f 
, J/ - ;l/ » # l 20lS!ilEt7^7 i ii-? (ISKliX^ 7?) S> $ 0 , 

Sftfl!!0««Wi!):¥9*ffl^5i:ttpJ(il1f$5. 
[ 0 0 5 7 ] 

fX'fyi/yH 5©TT?ft&fti>EftP3fci> f h 1 5 EP JjP * ft S # X 

(DE* P 5 S-fX7')M/7 h 1 4 33 &Zfm~-ff *7 * h U y h 2 1 6 tc ^ ft ^' ft 
EP ftp S ft 3 tf X £D E ft P 6 43 J; Xf P 4 £ <fc o T j* S S ft , ft -1 O „ S ft W E L fc ffi 
*#120BBFBk*I1(Wlll|Oi|(|DK*»}ttJB*tl*. S It , SX-f yi/7 FtfX7n 

U >y hM0)*lc¥E*6S*'*"S. 
[ 0 0 5 8 ] 

5> - ;l/ ffi # l 2 © M M. \i » f - ;U ffi fa l 2tflS«Wfr&©EilD*fi:£*«SJ:5, P 
3 © EE ft K * T ff IE * ft S o DtfjJ^t84:P3tfiL, D # if T P 3 M '> f 5 . 

[ 0 0 5 9 ] 

EftP3fcJ;£-5t©ffl.ttlbft£43^T, ilDttEAP 4, P5, feitfPBlcj; 
9TC*ll?nfl§. LfrL, P5, P6, 43<J;tfD©ffi 'Jf-MftO$ 

*tw-r*(*©«*n-w-r 5 c £ # nr ue t? * o , Sftp,, , Q ic*it5EAtsfeist$ 

3o P L , q ft P 2 <fc 0 fc**l,*J|*, jftfttf U tf-/<fr SSlta L, P i. , Q ft P 2 «fc 

tttic, ffi # 5c Si * S T* to 5 RE (C 3& S t) £ < © m W ft m tti £ ft £ o C T 5 ft 46 fc 
, P2IP,. , y <fc 0 fe t> -f ^ tc /Jn * V tit t Hi ff L T 43 < d i: ft M * U ^ „ ISKIi, 

1- m ft « ^ sg n d i co - m r£ tt se ®j -r § t o> ^ tc * a t , u if - ^ * ^ it tu -r » a c* * 

ft , l 0 0 V t> L < fi CtiWiOt-^OfFllE^ttSEtX^ y Mci "9^^tc 

)t ^ bJ ti T? § o 
[ 0 0 6 0 ] 

* 5 ^ tt , ttlttH§?fft©«^, 815^2 3 0<D«SetE*jR^%fiHfSui:t?aiSE't 

* c b&asmvsb*, m m d 2 « a § c t » e tj p 2 * s * § © t w a r- & 5 . t ^ l 

, COBftSTIl, D * - 36 ft O It ib IC ii X -T > 1/ -y h 1 5 tc 43 ft £ E ft P 5 © H fi ft< 
[ 0 0 6 1 ] 

E « * ? B SI $S * ft T 43 0 , * ft J: t» c ft 6 !W »«^^4A6tiftV^«^, ^ 
*f^Sffi±K:iBllSftS«fc9ti:-rSo d ft K * 0 > * P» 4 U tc RE <D » ffl © bJ m tt * W U 

[ 0 0 6 2 ] 

fc^ g[5 5t2 4 0©ffiWfc»«WH©K«D3fe*fcra#©£ttfcTa**Cfctf 

bJ ffi T » 0 s P 2 43 <fc P 3*8U'*KlHE , f*fc»6t«:©BltD 3 * ft ffl f 5 C t ^ BJ fig 
T* $> 5 o P2*±tfP3*Hfffl©«fcdtSE**fc«)fc, E ft P 4 , P5, 43 <k t>* P 6 , ft 
O , |g ME D U D 2 , 43 J: tf D 3 tt ^ T 91 * fc , 5 l/Mi C ft 6 ffl * t> « tc 43 ^ T ^ m 

[ 0 0 6 3 ] 
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&i«e, m-%m&i&&. Dif-^i O0*#«©«*»cwj»f*fcit>»ci*fc#»-c 
»«w*us&s fttft 6 &^$f&SB<D#$ittiui, yif-/u oeidftBXoT 
^ * ^ w , jJxi'-yHiT^f-fyt'Ssaiao^ -> - ;i/ as # 1 za^ttsnstv 1 

?ctl?*5. » IS W O K B ft , ® ft W V if - 1 0 E ft A $ ft 5 o *lclS*Wtf*t«S 
ft S o S « W # ?X D ft ft 3 15 E , 7& ft * U if - 6 * 0 ft < C * s BJ II T« 3 c § 

* IS B ft $ ft It ft E V if - /< l 0 © rS ft IX 0 ft ft § o B ft # $ t> ft ft § fc If E , 

ft s t 5 b ft * s a t i> /c & ft * n *s * * § /c 46 e # x ^ - 'j * m t & s # $ § o 

MBMT*mW Lfc £5 ± $ €> £ ? E P 3*-£fc«t#L&tf&P 2fcga.5CfcE.fc 

f IfCfe^T, P5ft<fct>"P6 (i&S41$, t < (iSifflBJtifttl^tt P 4 t) 10 
5 £1 i:T?KI1$£>Sft*#jI$£ftSo 
[ 0 0 6 4 ] 

^5SlO^Hllli?;8 8 Kt^TSlT^*. C © III )1 M €> « fiSUiW T E 12 tt © 

[ 0 0 6 5 ] 

V>T, WAtfHZtiJitfBaicBILTffabfti^lc, ft ft flfl 3& * 5/ 
X r A * IB Jtt b , '> ft < fe 1 © f y V >y h I N E <fc D HI ft tfi& tft * ft , o '> ft < £ 

i6iicT«»sh, soiusns. it ft $ & ft <fc tf ft sx o -> x f a 3 1 o a . ft ft $ *& ft =fc 20 

D"ffil!iDi'XfA3 1 0*^-X7U-ABFK:aiSTSSKfWtt3 1 2 <fc t> . X-Y 
BlC^flC, S « S! E E Tff E BB B 2 ft 5 o ^ # SP *t 3 1 2 tt7^ fal-^t Lt, 

-> x r a # x - y m e m m * s « , ft ft $ & x f- a a x - y m e ft ^ r ja y& ~> x f 

t7 h 3 1 4 , ftftt^l&ft itfS«D->Xf A3 1 0 t , CtltaRS/XfAPLftS 
If LTl 1 5l?7l/-ARFf|li:IS?ntl/^ 0 CftST^f-^x-^S 1 4 , IS 

~> x r a © ft n tifis, z^iPioiiuifas^iSfSo bfri, ft ft ttt *e x r a « , 

If7 U-AR FM-X71/-AB FO^O 1 OO*, t> b < (± ffi 7? E IR D # ft ^ & 

t» & o , iinB07i/-A'\oai^7 7yi'i'3 yiiiieica^/ifccfciic^So 7 

1 4 a , e«> n-i/yyt-j, ^ ^ ttt 41 s 'J-7 Cia, riM^ * 5 30 

</•> (i c: ft 6 cd $1 * t» •£ ) , Hdilo?}'? ai-n-W, T^^aX-^tCff^- 

AM^ M S ft ft ^ « j» E *3 (/•> T « , % ft to ft «k tf a » D X r A 3 1 0H:»«±7aEEB 

* ft , rS^<D'7X^^«D6fti.o »ftflt«&*5<fctfftlR!3'>X7 L A3 1 0£»fiHffijfi< 
E^M^-a-Sfci=!3Ea<l^^77f L aX-^EfJ±^Lft< TWftbft^o 5J HE ft £ * & K 

[ 0 0 6 6 ] 

ffi ffl m , (±I2©H)i0JiEMLT§Bii«rffofcJ:-5ft) 7^-K7*7-K*ftl47 
^ - f ^ -y * M »->xfAtf7^ a x-^3 l 4* iliij Sit, 1 ft f« ^ ft £ tf ft fx *> *s 

X r A 3 1 0*afiftffi±©m3£O*SEIt^f5. C ft E A D , Bf 9 <D « & E t± ^ U 7 

7yx^/jN^<t«Li:^Bjif$t), «^©u x^^ti-rc tft< , ^ * ft e » « e ® 40 

IS-rS^ft^SC^C ft Rf ftl T? * 5 o 
[ 0 0 6 7 ] 

7^f"aX-^3 1 4£, «f*ttlft*J:tfltt«0S'Xf-A3 1 Otgl^Xf APLt 

f!feJ:tf^rtIlgIl!:|ILt±ET'liJf^lToftggE'>xfA^L<liffi->Xf 

Ai:ffl*B-t>i3-Tt)il^oItlT*fe«o 
[ 0 0 6 8 ] 

a ft ft # e. , * ji * » fig © ii it b a j6 s/ x 7- a a , ± ts m - n fis & m ft «t tf % =. m m 

fuB?*46-r§fc46E ! fc^fflBlti^fe§o c © Jf ^ , -Y^U-y h 1 5 t*t6*BliS;<, 50 
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is - )V ft ft 1 2 tlfiWl©~>-;Hi7^ M/7 h 1 4 * a S X ffi © * <t T 31 $ rI ft 
ffeSo Lfr L, -f V U y h 1 5 IC «fc 3 £ ft ft © ft ft tt , |[#«^->Xf A tlSWtl 
7-f vi'g ySfeftBtStSStlTfilffltSElfc^nlSTSS. c © » ft ^ M U 7 
BP ft i 2 ic , a*lx<tt'<y7»Wi 2 d ft ft lc , ->-;l/fgi 6 © ¥ ft 73 ft ft ft K: -fe > 

•9- 2 0 ft IB B * ft S t ft % T* * 5 o tyfttXT-y-f, S fe « ft 1 -b > -9" ^ ft nJ ft T? 
fe§ 0 H80KttiBllcnLT, «#fiej/Xfiti?7 1/-iRF«ftli^-77U 
- A B F M CD £ £ © ft , ft <fc tf ft ft T - 7 /I/ t IQ 7 U - A Pal © Eg ft CD ft £ It iJ t § C £ fe 
BJ 16 T- $> S o 



ft ft l 2 tSfiWKlcJXJ'-;l/ 1 6 ft ft (/■> , ft - A Ml B ft & § ^ tt $ - ft % B 10 

ft CD 3/ - )V % ft X CD m M B m fe S fe nJ ft T? & § „ C © ft ft , ft ft "> - ;!/ ft ft 1 2tll 

w m ttltili 5 ttSo c © ,fc 5 ft ^ - ;l/ SfP ft ft ft ju^ u s s n i 0/7 4 3 , 2 

7 1 K ft ^ T H ft * ft T </•» § . mm it, 3iiIS#IStlfc^, 



* ft 93 (i s ftftftft->XrA£»«fg©ftft£ftfttSfe46lcftffl£ft£fettTft<s 
It ft 3e #5 4" IC ft ft fit IS > X r A £ $ 3ft £ ft 5 fe 46 lc fe fig ffl BJ ft T* £ 5 „ ft ft ft ft © M * ft 
ft ft ft X f A cd X -C y * * * 7 K t * *es S ft ft f» J: 5 , x -f 7 £ ft 9 5 - ft ft t L X if 

{gffl£ft3±i£, cnttfttaTftfttf**. coiH^xfiiopaiift w ft ft m m 

111 0 3 2 5 4 0 5 9. 3 * # ft £ ft fe !/•> , C © 73 ft JC ft </•> X , ft ft ft ft X r A ft 20 

ft^^cDP^, ftfi^ftftftTftft-rsc: i:k:«t»)fllftftfH*Wi;5. 
[ 0 0 7 l ] 

if- W3 U 7 ft ft £ ft a ft ttftft^XrAP ft ft 7° P y 7 A 



^tft^Sftfttt, S«T--7";PWT±CDft#i±t,fti/Xf-A<Di«5a, ftftftft7U- 
A M T £ T © ft ft ft ft X f A <D m m t , ft»ftft7U-AMT^6»fir-7;I/WTO 
SB ft t * tfc ft f § C t »c J: o T It ft £ ft 3 £ ft ft f § o ft H fe , ft ft x - 7 ;1/ W T ± cd 
ft ft ft ft ~> X f A © ft $ ft ft ft ft S ft § ft ft > feKBCOlStflO^OhfrSft 
ttSftOft^ftftftKLTHftfttftftSftSftftfct, W - ft ft 7° D ^ 7 A © ft ffl *^ ft 
ft T? 5 o 

[ 0 0 7 2 ] 30 

8$ | jy^77-f7j'ycife^sftiSio-ott 1 •=? i/ y ft ft ^ ft ft ft ft v> x 

fAillU<(ilIf-7;l'tfi^LTUUtTfe§c fttc, T I s -fe > -9- h § 
mieii*fe57-7P7 *ftft-:/;l/WT±fc»**ft, ft ft ft ft ~> X r A t <D ft ft 
ioTCft&tftftftftitSCfcJilftS. com**t5iT, ± IB tc ft ^ fc £ 0 IC ft 
#WteS/7f itlfif-^/l'WTHO ; ft7'S;i«W(c ; e-ii-tSL ttfffiisnt 
l/>5o C © ft ft ft ft ft HiJ t ft , ft ftftft ft ft Si5. 



ft ft ft ft ~> X r A t ft ft r - 7 ;V W T <D V * * h U tt , ft ft ft ft X r A ^ * © 1 ± ft 
ft ft v t , ^©ft±ftBlcfeSSftr-7;Wi:ftft^ftftT'fe5J;5tcftil?ft5„ 3S§ 

% »ftftft3/*ft£ffftrtbft*ftfcffi^ttftfcfc^Ttt, ft ft r - 7 ;l/ W T H ft ft ft 40 

ftj/^fti*fcOftftftftua^*6KftttftK:ft» , f*«:kftftftT?»*, ft ft 

f-y/l/O/ffal-JU, ftftr-7;I/WT(DT73'\©ftft^ftftftft->X'rA©T 
7a'\©S^:ibPft<fcl3fc7sf<*5«tdtCpft^ft§c Sftr-7;b7a[p]'\©ftftftft>'X 
•f A © ^ S ft ft * s ft til « ft § t s ISf-7/l/WTti, ft ft ft ft -> X f A 6 ft 31 L X 

ft ft , ftftftfts/xf-Afteftftft^oftfettffifttftft-r*. s , ft ft a ft r - 7 

;l/WT^ftftftft^XrAtciRi^oTftft«:fti6feftft> ft ft ft ft i/ X x A H 6 tc * 
ft ft ft K «t D ft ft r - 7 rt/ W T *^ 6 ft ft § . * © ft fe 3 X it £ § C t b , ft ft ft ft f X 
f-A£D±73 / \©«^:ft3i«Sft-f-7;l/©^ft t J; 0 fc * * ft , T73it]^©ft3i«ftftf- 
- 7 ;!/ © ft * ft ft <k 0 fe ft ft 0 'h 5 ^ o 

[ 0 0 7 4 ] 50 



[ 0 0 6 9 ] 



[ 0 0 7 0 ] 
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tv}MR\cis>9t-&ti&-kyv<D£xtt.s mnvmifmn^- f 7 x r 4s <t xr v 7 t 7 

f tt ft* *H £ * L ft *§ £ , m ft tt (6 •> X r A tt , iiff ^ A-A;l/Xyu y^ic J; 0, [§] ft 
W E t © ft ± ffi B E $ Hi f 5 o S ft > C © ~7 7, r A *\ © * H P* £ # * o ft * £ E fe C © ^ 

* - a i\> X 7° U y 9 ($S^lilA?:ffl^tfcI^) ft < o 
[ 0 0 7 5 ] 

j£ * M m # M % b ft if £ , Sftll&^Xfiio^^ffl^tS^^fciUWSf 
|ft B fe £ 6 tt 5 = £ 6 E , iS c *M# S ffl © « W E tt , 8 IS r - 7 ;V W T tc W t 3 ft ft tt 
IS 7 X r A © II W » ffi * s 3 1" Sf 5 t 3 d tb l> o C © if & , ffi ft tt IS 7 X r A t tt IS 
f-^^WTOWSii'ffihSns. II W Jt tt ffF § W PI ft * & % # > Itftg^XrLl: 10 
g«r-7^WTM©Eg8ft#/hS-f f5J§&> 7 * f- a. x- * t * ft# it* tt 3 0 fflWii 
Sfc^tfttHOWaftfM flilJ PI to T « 3 if £ E 1 1 1 Rj fig T« & 5 = 
[ 0 0 7 6 ] 

W*tf±a©*5K*n-^*f , -<x^*«»)f*iJ-T^*BI, -tr -f 7 r -r 7 ;U =r V X A 
&aRJJ!jE , t3&BtffcS8£tfd&*. 7 O - 7 * 7 -i X * £ S IS r - 7 ;P W T K tt tt f 5 
C £ E J: 0 , * a - -7 * r - ^ x * jfi & (c it ft tt M 7 X f A * 5fi ~3 tt 3 ft 6 ft s * "9 , ± &B © 
■b 7 r i- 7 ;P df U X A * M % E 1" 5 g £ 5 „ ti t ± © -tr ^ 7 r f 7 )l dt U X A 

[ 0 0 7 7 ] 

0 9 I* , * « W © iJ If ;1/ - 7 £ H jj* L ft fe © t? tb %> o aSU<tt^y7**t*'f^©IS 20 
ft 1& *> X t A 4 1 2(C, 3O07?f3i-^5S57*fal-^>XTA4 1 4 

* IB IS t , z , R x , fe^CFRy^l^W^ft^BliiEfSo 7*^aX— *ttffi|*tf, Hi 

^ M ie e m m jni*jM5fxfi*«tiD-i/^y7{'fai-j'?*5. y 7 

g|5«4 1 2 « > ^-77U--ABF, 117 U-AR F , S V> X Y S © It ffl 8 * 7 U 
[ 0 0 7 8 ] 

o ffi ft IS ~7 X r A 4 1 2 S r - 7 ;1/ W T © II J* ffi tt © It $J tt , It HJ fi P 7 U - A M 
F$T'Olfif-7/l/WTOffij[tfiI ( Eg m 4 1 8 ) , 43j;tffffifttt$pi / X , rA 4 1 2 t 
It i! tt * 7 U - A M F M © gg S (4 1 6 ) 4ttif SdtTftSftS. 7 O -fe y it 4 2 0 30 

tt c©tf!S£:4!aSL, ttTKEiitSini^^lo^y ho-7ti:n*«fet5. 

C © It f B E tt '> < t fe M ft tt ^ s > X f A 4 1 2 t tt « f - - 7 A/ W T © ffi M fit tt E M t % 
If « W # $ tt s * 6 E , 2 o © t) ft © ft a S E « L < , A^llf-7il/WTit*ft 

$g v x r a 4 i 2 ; enftioiewntiL^\ e ^ & < c tt e> Eg m e ^ tt 5 1/ , > 1* tt © 

P# M M t ^ o fc If $g © » & 6 -f , Eg S 4 1 8 43 J; t>V S ft tt 4 1 6 © J; -5 * ffl © 'If $B €> ^ 

S ^> o 

[ 0 0 7 9 ] 

HI Tfs * If t» ft 5' > D t X 7 U y 9 K tt ffi ft tt 16 -> X r A 4 1 2 t tt IS r - 7 ^ W T n 
icTfflf 5feOi:LTi«nT^5. utt?)tt> r«fttt^^XrA4 1 2 £ tt IS x — 7 
;l/WTIHOA*fiA5ail)[OWtt««bT^S, S IS © ft 11 W W ft , St ft tt US y X r A 4 40 

1 2 E 43 tt 5 ffi ft © *J * * V 'J > 43 * tf rf ft tt ^ ~> X f A 4 1 2 % tt g ft © 'J * * h V © 

3nWfr&, ^a«n*«««ft d t x 7y y ^st k *tmr * c t ^^rusi?* wt 

tc |B tt * If 5 * 5 E C © a tt , m ft tt IS -> X r A 4 1 2 t tt IS x - 7 ;l/ W T fS © ft © £ 
38^7-r;U^*ttS«td*IEH*"C , D*JfrJ:d}Sft«*&^Xf-A4 1 2 © -7 * * h U * 
IS It -T 5 ft *6 E ffi ffl £ tt § , * * ^ tt , $ ft tt IS -> X f A 4 1 2 47^11-^ 1 
4fc*!>flFl(lT*l*, H*«»Dt^^'JJ/^H»K*aiEt5ftftlCttfl|?n5. 
[ 0 0 8 0 ] 

W. ft tt IS X T A 4 1 2©7^f-ai-^4 1 4i:ttlSx-7;bWT©77^aX-^ 
4 1 5©W*0*tpiW iJ ffl "> X r A tt , jK ft tt IS X f A 4 1 2 fe S ^ tt » IS r - 7 iV W 

T©pifa©)!ip3i^a-rii^ ( ^ tt ^ tt 4 2 2, 4 3 2 tts) *%m? y h a - 50 
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=> K m * , V \ 7 - *\ v F*Si/^tilS«r-7;UOBf20ffilI**ffll^*Sffi , r4ffill 
3>FP-7 (l»«»>'Xfi4 1 2 tllf-y/UDfif 3> hD-7^ftlf tl4 

24, 4 3 4it?) *5S8 0 
[ 0 0 8 1 ] 

0 9 K £ 9 » £ £ ? , fii3yho-74 2 4, 4 2 3 8lfif-7^WT iSft 
fttS->XfA4 1 2 (C H T § ft ■ tit 16 * « f ft * * 7 D -b 'V * 4 2 0 6 ft it fx S o 
[ 0 0 8 2 ] 

ifcij IP -> x x A tc £ 6 (c 2 o o * j$ S ]R IB fr S n , *ottl*3tft5. foioii, 

$^l$S->XfAfii3y l-D- 7 4 2 4 0dJ*CSL^*', 3 $ L < »i S {* # *& Xf 
2*4 1 2 0i;l/-y#tt%j|IEt§itfct7^HSna i9*i§1;^S7^;^7'f 

- K 7 * «7 - K M IE 88 4 5 0 t$5. 
[ 0 0 8 3 ] 

fed-OOfllJSHJRfi, »ft«g->Xfi,4 1 2 £ S « x - 7 ;l/ w t K te & 5 S it <o 
ifiKt iif S D tests, ttla y Y a - 5 4 2 4 fe J; t>*to3in y h n - v 4 2 2 o 
tii f] % WlE t Z> W IE %s 4 6 0 T* & 3 o iionyhD-^fi;, i^ii'>7sf A 4 1 2 (C £ 

5 ffi f* t iS * * Mt S t Z> c t K «fc d , i*«IS->xfA4 l 2 fc S « r - 9 ;b w T M K 

vTe3t«n****u*o ± ib co * fi& «f» 1 *3 «t rf * m m 2 ic t ih m * n o it ± a t , c 

t. ft <S> o 

[ 0 0 8 4 ] 

(S#i*S->XfA4 1 2 © 7 * x a X - £ 4 1 4 'N © A 73 $ $ 'II ( 1 0/C530H 
z) £ H" L , & £g & D ft 1 x 1 0 3 N (m/s) % ± 0 3 if , 'J V 9 5 7 -f V {/ > 



ftti>*.##fcKffl$Slj£#iS^o 0. 1 mm©SJ£<E>JP£ fc T, £ « W ± <0 ft ft: Vk l& ^ 
Xf AlCi 0 flilj IS«n*}Kft*«tt8. 0 0 Omm* <0 ffl W t ft § ^ * T* ft § . 
[ 0 0 8 5 ] 

±IBI^0J ; ]lcfc^T«««x-7;l/W T Ko^ta^ft. c ft 14, ± ffls © % fj & it ft 46 B 
& L < « , $I1S*0&, 5 </■> H K co S fi fit Kft*6^*-X A 'PftSffiOiLftl* 
[ 0 0 8 6 ] 

W ± , *5SWO*fiti^ffi*»ilfflfc»iWtfe*^ * f§ fi ± a W ft © ffi © 73 iS T fc ft 1* 1 b 
T? ft i/^o 

[HiB®IPI¥&K9)] 

[ 0 0 8 7 ] 

[ 111 2 ] l o co IS is * ft it m W ift M y x f A co M S EI T- ft S „ 
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PROBLEM TO BE SOLVED: To provide a lithographic 
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system. 
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on the surface of the substrate under a projection system , 
PL is immersed in a liquid. The height of a liquid feed 
system 310 above the surface of a substrate W can be 
varied using an actuator 314. In a control system, the 
liquid feed system 310 is maintained at a predetermined 
height above the surface of the substrate W, using 
feedforward control or feedback control by inputting the 
height of the surface of the substrate W. 
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damages caused by the use of this translation. 
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original precisely. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

- A radiation system which supplies a projection beam of radiation, 

- The supporting structure which supports a patterning means to patternize a projection beam 
according to a pattern for which it asks, 

- A board table holding a substrate, 

- A projection system which projects a patternized beam on a target portion of a substrate and 
which has an optic axis, 

- In a lithography projection apparatus which comprises a final component of a projection 
system, and a fluid distribution system which supplies immersion liquid on a substrate in a 
space between substrates, A lithography projection apparatus rotating to a circumference of at 
least one axis with a portion vertical to/or an optic axis freely movable in the direction of an 
optic axis at least of a fluid distribution system. 

[Claim 2] 

The device according to claim 1 having further an operating means which adjusts at least a 
part of height of the above-mentioned fluid distribution system, and/or inclination to a 
substrate. 
[Claim 3] 

The device according to claim 2 having further a control system which controls the above- 
mentioned operating means in order to maintain at least a part of predetermined height of the 
above-mentioned fluid distribution system on the above-mentioned substrate. 
[Claim 4] 

The device according to claim 3 which is further provided with at least one sensor which 
measures at least a part of height of a fluid distribution system on the above-mentioned 
substrate face and with which the above-mentioned control system is characterized by this few 
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**** using a feedback control method by an input from one sensor. 
[Claim 5] 

Have further an instrumentation system which measures surface height of this board before 
inserting the above-mentioned substrate in the above-mentioned projection system, and stores 
this measured height in a storing means, and the above-mentioned control system, The device 
according to claim 3 using the Ford forward control which uses an input of height measured 
from this storing means. 
[Claim 6] 

The device according to claim 3, wherein it has further at least one sensor which measures 
height of this substrate in an exposure position and a feedforward control method which uses 
an input of height of this substrate in an exposure position is used for the above-mentioned 
control system. 
[Claim 7] 

A device given in any 1 paragraph of claims 2-6, wherein the above-mentioned operating 
means locates the above-mentioned fluid distribution system in the greatest setting out that 
separates from the above-mentioned substrate face most in the direction of an optic axis of a 
projection system in a non operating state. 
[Claim 8] 

between base frames in which the above-mentioned operating means supports the above- 
mentioned fluid distribution system and the above-mentioned board table -- and a device given 
in any 1 paragraph of claims 2-7 connecting between reference frames which support/or this 
fluid distribution system, and the above-mentioned projection system. 
[Claim 9] 

A support member or further operating means between the above-mentioned fluid distribution 
system and the above-mentioned base frame, And the device according to claim 8 connecting 
with/or this fluid distribution system between reference frames, and maintaining this fluid 
distribution system to a state of rest mostly to a projection system in respect of being vertical to 
an optic axis. 
[Claim 10] 

The above-mentioned operating means are some above-mentioned fluid distribution systems, 
and are these operating means, 

- A final component of the above-mentioned projection system, and a sealing member of a 
boundary of the above-mentioned space between the above-mentioned board tables 
elongated along with a portion at least, 

- Comprise this sealing member and a gas-seal means to form a gas seal between these 
substrate faces, and here a pressure in the above-mentioned gas seal, A device given in any 1 
paragraph of claims 2-6 changing so that height of this fluid distribution system and/or 
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inclination to a substrate may be adjusted. 
[Claim 11] 

The device according to claim 10 having further at least one sensor which measures a position 
of the end face of the above-mentioned fluid to the above-mentioned gas-seal means, and a 
controller into which a pressure in this gas-seal means is changed so that a position of the end 
face of this fluid may be affected. 
[Claim 12] 

The device according to claim 1 1 , wherein the above-mentioned controller works with a 
feedforward method based on distance between the above-mentioned sealing member and 
the above-mentioned substrate. 
[Claim 13] 

A device given in any 1 paragraph of claims 3-12, wherein a range of the above-mentioned 
predetermined height is 10 to 1000 micrometers. 
[Claim 14] 

It has a dummy disk arranged between substrate replacing and under the above-mentioned 
fluid distribution system, Can attach this dummy disk with these at least some fluid distribution 
systems, and these at least some fluid distribution systems. A device given in any 1 paragraph 
of said claim which separates this dummy disk attached during substrate replacing from an 
attachment **** board, and is characterized by a movable thing. 
[Claim 15] 

A device given in any 1 paragraph of said claim, wherein a portion of the above-mentioned 
fluid distribution system separates and is being desirably fixed by an un-electric machinery 
means or magnetic means from the above-mentioned board table. 
[Claim 16] 

A device given in any 1 paragraph of said claim having further a safety controller which 
monitors a relative position and/or speed of the above-mentioned board table for said some of 
above-mentioned fluid distribution systems. 
[Claim 17] 

The device according to claim 16 the above-mentioned fluid distribution system above part 
and/or motion control of a substrate are possible for the above-mentioned safety controller, 
and avoiding a collision by it when it is judged that there is a risk of a collision from the above- 
mentioned monitoring. 
[Claim 18] 

A device given in any 1 paragraph of said claim having further a position controller which 
generates a control signal for positioning a portion of the above-mentioned fluid distribution 
system in the direction of an optic axis. 
[Claim 19] 
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The device according to claim 18, wherein the above-mentioned position controller also 
generates a control signal for positioning the above-mentioned board table in the direction of 
an optic axis. 
[Claim 20] 

The device according to claim 19 having further a feedforward correction machine which 
amends the above-mentioned control signal for positioning the above-mentioned board table 
based on a control signal for positioning a portion of the above-mentioned fluid distribution 
system. 
[Claim 21] 

The device according to claim 20, wherein the above-mentioned amendment machine amends 
the closed loop characteristics of a portion of the above-mentioned fluid distribution system. 
[Claim 22] 

In order to reduce a damping coefficient and hardness of immersion liquid between the above- 
mentioned fluid distribution system and the above-mentioned substrate, A device given in any 
1 paragraph of claims 19-21 of said claim having further attenuation and a hardness 
amendment machine which amend the above-mentioned control signal for positioning a 
portion of this fluid distribution system. 
[Claim 23] 

A device given in any 1 paragraph of said claim characterized by rotating freely to a 
circumference of an axis of the above-mentioned fluid distribution system to which an optic 
axis and a portion at least cross at right angles. 
[Claim 24] 

- A step which provides a substrate selectively covered with a layer of a radiation sensitive 
material at least, 

- A step which supplies a projection beam of radiation using a radiation system, 

- A step which gives a pattern to the section of a projection beam using a patterning means, 

- A step which projects a beam with which radiation was patternized by target portion of a layer 
of a radiation sensitive material, and on 

- So that it may be filled up with a final component of a projection system used in this 
projection step, and a space between these substrates, A device manufacturing method 
characterized by trying for a system which supplies the above-mentioned fluid to move in the 
direction of an optic axis of this projection system freely in a device manufacturing method 
which comprises a step which supplies a fluid on this board. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to a lithography projection apparatus and a device manufacturing 
method. 

[Background of the Invention] 
[0002] 

A lithography device is a machine which gives a desired pattern to the target portion of a 
substrate. It is usable to manufacture of an integrated circuit (IC) in a lithography projection 
apparatus. In this situation, a patterning means which is a mask is used in order to generate 
the circuit pattern corresponding to each layer of IC. And it is possible to carry out image 
formation of this pattern to the target portion (for example, the portion of one or more dies is 
comprised) on the substrate (for example, silicon wafer) which has a layer of a radiation 
sensitive material (resist). Generally, a single wafer contains the network of the contiguity 
target portion exposed one by one. What is called a stepper with which each target portion is 
irradiated by exposing a whole pattern by one operation into a target portion by the known 
lithography device, What is called a scanner with which each target portion is irradiated is 
contained by scanning a pattern gradually under a projection beam in the predetermined 
direction (the "scanning" direction), and scanning a substrate [ these direction and parallel, or/ 
reverse ] simultaneously with this. 
[0003] 

Dipping a substrate in the fluid which has a comparatively high refractive index like water in a 
lithography projection apparatus is proposed so that it may be filled up with the space between 
the final component of a projection system, and a substrate. There is a point of this in making 
image formation of a smaller feature possible from exposure radiation having shorter 
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wavelength in a fluid. (It is thought that the effect of a fluid increases effective NA of a system, 

and its depth of focus also increases again.) 

[0004] 

However, sinking a substrate or a substrate, and a board table into a cistern (for example, he 
would like to make reference American patent application serial number No. 4,509,852, and 
these contents of the whole shall be quoted on these specifications) means that most fluids 
need to be accelerated during scanning exposure, the motor of the addition to this - or -- 
needing a more powerful motor -- the turbulent flow of a fluid - ** - ****** and the influence 
which cannot be predicted may be brought [ whether it is better and ] about. 
[0005] 

using a fluid trapping system for one of the solutions proposed in a fluid distribution system - 
the local area of a substrate - and there is a thing of supplying a fluid between the final 
component of a projection system and a substrate. (Generally surface area of a substrate is 
larger than the final component of a projection system.). Since one of the composition of this is 
indicated in international patent application number the W099 / No. 49504, for details, please 
refer to the literature concerned. A fluid is removed by at least one outlet OUT, after a fluid's 
being supplied to a substrate by at least one inlet IN and passing through the bottom of a 
projection system along the operation direction of the substrate to a final component desirably 
as drawing 2 and drawing 3 are shown. That is, if a substrate is scanned in the direction of X 
under a final component, a fluid will be supplied on +X side of this component, and will be 
taken out on -X side. Drawing 2 illustrates this composition and a fluid is taken out by the outlet 
OUT which it was supplied by the inlet IN and connected with low-pressure power unit sauce 
on the another side side of this component here. In drawing 2 , although the fluid is supplied 
along the operation direction of the substrate to a final component, it does not need to be 
limited to this. The position of the inlet allocated in the surroundings of a final component and 
an outlet and its number are various, and show drawing 3 t he example. Here, the four-set inlet 
which allocated the outlet in both sides is regularly allocated in the surroundings of a final 
component. 
[0006] 

Other solutions with which the proposal is made are providing the fluid distribution system 
which has a sealing member elongated along at least a part of boundary of the final 
component of a projection system, and the space between board tables. Although some 
relative movements of a Z direction (the direction of an optic axis) may occur, a sealing 
member is in a state of rest mostly to the projection system in XY side. A seal is set up 
between a sealing member and a substrate face. It is a desirable non-contact seal [ like a gas 
seal ] whose seal is. 
[0007] 
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When a substrate is dipped in a fluid as proposed, a fluid remains partly to a substrate face 

after exposure of the substrate by a projection system. This fluid may make the processing 

which a substrate follows produce a problem. 

[Description of the Invention] 

[Problem(s) to be Solved by the Invention] 

[0008] 

An object of this invention is to reduce the fluid which remains to a substrate face after 
exposure by a projection system. 
[Means for Solving the Problem] 
[0009] 

A mode of this invention is followed, 

- A radiation system which supplies a projection beam of radiation, 

- The supporting structure which supports a patterning means to patternize a projection beam 
according to a pattern for which it asks, 

- A board table holding a substrate, 

- A projection system which projects a patternized beam on a target portion of a substrate and 
which has an optic axis, 

- A lithography projection apparatus which comprises a fluid distribution system which supplies 
immersion liquid on a substrate in a space between a final component of a projection system 
and a substrate is provided. Here, at least some fluid distribution systems rotate movable 
freely in the direction of an optic axis at a circumference of at least one axis vertical to/or an 
optic axis. 

[0010] 

Therefore, it is possible for the fluid distribution system to be able to operate to a substrate 
face, and not to need big clearance between a fluid distribution system and a substrate face, 
but to deal with change of surface height of a substrate, a whole distribution system - or only a 
portion like a sealing member which may contact a substrate face moves. This is effective 
especially when using a fluid distribution system which performs fluid supply only for a local 
area of a substrate. A fluid distribution system separates from a substrate between TIS scans 
and, for example in the direction of z, is movable, and pivotable to a circumference of an axis 
parallel to a x direction and a y direction. 
[0011] 

Preferably, a device is further provided with an operating means which adjusts at least a part 
of height of the above-mentioned fluid distribution system, and/or inclination to a substrate. It is 
possible for this to change height and/or ****** of a fluid distribution system according to a 
demand. 
[0012] 
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Preferably, further, a device is provided with a control system which controls the above- 
mentioned operating means, in order to maintain predetermined height of the above- 
mentioned fluid distribution system on the above-mentioned substrate. It is possible for this to 
maintain height of a fluid distribution system in desired height. This height is chosen so that the 
body which remains to a substrate may be made into the minimum, when a substrate is 
scanned under a projection system. 
[0013] 

In one embodiment, a device is further provided with at least one sensor of a fluid distribution 
system on the above-mentioned substrate face which measures height of a portion at least. 
The above-mentioned control system uses a feedback control method according to an input 
from one sensor in this few **** here. When a substrate is scanned under a projection system 
by a feedback control method, based on actual surface height of a substrate, this height 
adjustment makes it exact. 
[0014] 

In another embodiment, further, before a device inserts the above-mentioned substrate in the 
above-mentioned projection system, it is provided with an instrumentation system which 
measures surface height of this board and stores this measured height in a storing means. 
Here, the Ford forward control which uses an input of height measured from this storing means 
is used for the above-mentioned control system. When surface height of a substrate is known 
before a substrate scan under an exposure system, it is usable to feed-forward control of 
height of a fluid distribution system in this data. 
[0015] 

In another embodiment, a device is further provided with at least one sensor which measures 
height of this substrate in an exposure position, and a feedforward control method which uses 
an input of height of this substrate in an exposure position is used for this control system here. 
When a substrate is exposed by a projection system, height measurement of a substrate by a 
device becomes possible. When some substrates pass through the bottom of a fluid 
distribution system, it is usable as a feedforward input in this measurement. Or it is also 
possible to use a feedback control method. 
[0016] 

Preferably, in a non operating state, the above-mentioned operating means locates the above- 
mentioned fluid distribution system in the greatest setting out that separates from the above- 
mentioned substrate face most in the direction of an optic axis of a projection system. Thereby, 
danger is beforehand avoidable with a control system. When a control signal is not supplied to 
an operating means (that is, it is in a non operating state), it is not a long distance so that 
immersion liquid slips out of between a fluid distribution system and a substrate, but when it 
separates from a substrate face as much as possible and a distribution system is located, a 
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risk of colliding with a substrate does not have a distribution system. 
[0017] 

By a situation, the above-mentioned operating means are some above-mentioned fluid 
distribution systems, and it is this operating means, 

- A final component of the above-mentioned projection system, and a sealing member which 
extends along at least a part of boundary of the above-mentioned space between the above- 
mentioned board tables, 

- This sealing member and a gas-seal means to form a gas seal between these substrate 
faces are comprised, and a pressure in the above-mentioned gas seal is changed here so that 
height of this fluid distribution system and/or inclination to a substrate may be adjusted. After a 
substrate is scanned under a projection system, a gas seal also reduces a fluid which remains 
on a substrate, while functioning as holding a fluid in a desired space. A gas seal is used also 
in order to adjust height of a fluid distribution system, and as it said that this did not need an 
exclusive actuator, it simplifies composition. 

[0018] 

An operating means is connected between base frames of a fluid distribution system and a 
device. Or an actuator is connected between reference frames of a fluid distribution system 
and a device. (A reference frame especially supports a projection system.) 
[0019] 

A range of the desirable above-mentioned predetermined height is 10 to 1000 micrometers. If 
height is this written within the limits, a fluid which remains to a substrate after a scan will be 
reduced. Also changing this height with viscosity of immersion liquid and a thing which 
increase liquid quantity which is possible or is filled up with a space and which is made to 
fluctuate this height /So that it may reduce are possible. 
[0020] 

Based on further mode of this invention, a device manufacturing method which consists of the 
following step is provided, namely 

- A step which provides a substrate selectively covered with a layer of a radiation sensitive 
material at least, 

- A step which supplies a projection beam of radiation using a radiation system, 

- A step which gives a pattern to the section of a projection beam using a patterning means, 

- A step which projects a beam with which radiation was patternized by target portion of a layer 
of a radiation sensitive material, and on 

- Are a device manufacturing method which consists of a step which supplies a fluid on this 
board, and so that it may be filled up with a final component of a projection system used in this 
projection step, and a space between these substrates here, He is trying for a system which 
supplies the above-mentioned fluid to move in the direction of an optic axis of this projection 
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system freely. 
[0021] 

Although detailed reference explanation is given in manufacture of IC about directions of a 
lithography device in the text, It should be understood that it is usable in a lithography device 
given in the text also in other uses like manufacture of guidances for an integrated optics 
device and magnetic domain memories and detecting patterns, liquid crystal displays (LCD), 
thin film magnetic heads, etc. In such an alternative use, it is clear for a specialist in the 
technical field concerned a term's of a "wafer" or a "die" used in the text to depend when as a 
"substrate" or a "target portion", respectively, and to be regarded as a general term and 
homonymy. For example in a track (tool which generally applies a layer of resist to a substrate 
and develops exposed resist), measurement, or an inspection tool, as for a substrate which is 
stated to the text, processing is performed before exposure or to the back. When applicable, it 
is also possible to use for such a substrate treatment tool and other substrate treatment tools 
disclosure performed here. In order to make multilayer IC, for example, how often thing 
processing is performed to a substrate, therefore, it is used for the text - a substrate - a term 
is equivalent also to a substrate which already contained two or more treating layers. 
[0022] 

A "beam" [ "radiation" used in the text, and ] A becoming term covers all types of 
electromagnetic radiation including ultraviolet rays (UV) (for example, it has the wavelength of 
365 nm, 248 nm, 193 nm, 157 nm, or 126 nm). 
[0023] 

A term a "patterning means" [ to use it in this specification ] Becoming should be interpreted by 
broad sense as a thing equivalent to an usable means, in order make a pattern into a target 
portion of a substrate and to give a projection beam which has a pattern to a section. It 
comments on a pattern given to a projection beam not being necessarily thoroughly in 
agreement with a pattern of a request in a target portion of a substrate. Generally, a pattern 
given to a projection beam is equivalent to special stratum functionale of a device made by 
target portion like an integrated circuit. 
[0024] 

A patterning means is a transmission type or a reflection type. A mask, a programmable mirror 
array, and a programmable LCD panel are contained in an example of a patterning means. A 
mask is a well-known thing in lithography, and not only various hybrid mask types but a mask 
type like a binary mask, a Levenson mask, and an attenuation phase shift mask is included in 
this. An inclination is already separately kicked by the each and it is made to reflect in the 
direction which changes an incident radiation beam with them in an example of a 
programmable mirror array using a matrix arrayed of a small mirror. Thus, a reflected beam is 
patternized. In each example of a patterning means, the supporting structure is a frame or a 
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table, and according to a demand, it is fixed or it serves as working. It is made for a patterning 
means to serve as a desired position to a projection system by that cause. Also in use like a 
term throat a "mask" [ "reticle" used for the text, or ] Becoming, it is regarded as a "patterning 
means" and homonymy which are more general terms. 
[0025] 

A "projection system" [ which is used for the text ] a becoming term, For example, it should be 
interpreted by broad sense as what a projection system various type which fits exposure 
radiation used or contains a dioptrics system suitable for other factors like use of immersion 
liquid or vacuous use, a catoptric light study system, and a catadioptric-system system covers. 
Also in use like a term throat a "lens" [ which is used here ] Becoming, it is regarded as a 
"projection system" and homonymy which are more general terms. 
[0026] 

A lighting system also covers various dioptrics parts of a type which derive, fabricate or control 
a projection beam of radiation, a catoptric light faculty article, and catadioptric-system parts. 
Below, such a part is called a "lens" intensively or in independent again. 
[0027] 

A lithography device is a thing of a type which has two (dual stage) or a board table beyond it 
(and/or two mask tables or more). In such a "multistage" machine, an additional table can be 
used in parallel. Or while one or more tables are used for exposure, a preliminary process may 
be performed on other one or more tables. 
[0028] 

An attached drawing shall be carried out for detailed explanation about an example of this 
invention to reference only in a method of illustration. Here, reference agreement in agreement 
is taken as the thing which carries out correspondence coincidence and which shows a portion 
similarly. 

[Best Mode of Carrying Out the Invention] 
[0029] 

D rawing 1 shows the lithography projection apparatus based on the original embodiment of 
this invention. This device, 

- Lighting system (lighting system) IL which supplies the projection beam PB of radiation (for 
example, UV radiation line), 

- First supporting-structure (for example, mask table) MT which connected with the first 
positioning means that supports patterning means (for example, mask) MA, and positions a 
patterning means correctly to item PL, 

- Board table (for example, wafer table) WT which connected with the second positioning 
means PW that holds a substrate (for example, resist application wafer), and positions a 
substrate correctly to item PL, 
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- It is constituted by projection system (for example, refraction projection lens) PL which carries 
out image formation of the pattern given to the projection beam PB by patterning means MA to 
the target portion C of the substrate W (for example, one or the die beyond it is comprised). 
[0030] 

This device is a penetration type (for example, a transmission mask is used) as shown here. 
Or this device may be a reflective type thing (for example, the programmable mirror array of a 
type which indicated above is used). 
[0031] 

Lighting-system IL receives the beam of radiation from radiation source SO. This radiation 
source and lithography device are a separate component when sauce is excimer laser, for 
example. In such a case, it is not considered that a radiation source constitutes some 
lithography devices, but he follows a radiation beam to lighting-system IL from radiation source 
SO by beam distribution system BD which comprises the guide mirror and/, or the beam 
expander which was suitable, for example. In another case, when a radiation source is a 
mercury lamp, for example, a radiation source is a portion integrated by the device. It is 
considered with beam distribution system BD if needed that radiation source SO and lighting- 
system IL are radiation systems. 
[0032] 

Lighting-system IL is provided with adjustment device AM which adjusts the angle intensity 
distribution of a beam. Generally, even if there is little intensity distribution in the pupil surface 
of a lighting system, the exterior and/, or an internal radiation range (generally it is equivalent 
to sigma-outer and sigma-inner, respectively) can be adjusted. Lighting-system IL is generally 
provided with other various components like the integrator IN and capacitor CO. A lighting 
system supplies the adjustment beam of the radiation which is the projection beam PB which 
has the homogeneity for which it continues and asks in the section, and intensity distribution. 
[0033] 

The projection beam PB enters into mask MA held at mask table MT. The beam PB passes 
lens PL which crosses mask MA and doubles the focus of the beam PB on the target portion C 
of the substrate W. By the second positioning means PW and position sensing device IF (for 
example, interferometer), board table WT can exercise correctly, in order to double a position 
with the different target portion C in the course of the beam PB, for example. Similarly, the first 
positioning means PM and other position sensing devices (in drawing 1 , it does not show 
clearly) may be used after searching mask MA mechanically, for example from a mask library, 
or in order to position mask MA correctly to the course of the beam PB between scanning 
motion. Generally, movement of object table MT and object table WT is performed by the long- 
stroke module (coarse adjustment positioning) and short stroke module (slight movement 
positioning) which form the portion of the positioning means PM and PW. However, in the case 
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of a stepper (a scanner by contrast), mask table MT is connected only with a short stroke 
actuator, or is fixed. Alignment of mask MA and the substrate W is carried out using the mask 
alignment mark M1 , M2 and the substrate alignment mark P1 , and P2. 
[0034] 

It is usable with the following desirable mode in the device of this statement. 

1. In step mode, mask table MT and board table WT are fundamentally maintained by the state 
of rest, and the whole pattern given to the projection beam is projected on the target portion C 
by one operation (namely, single static exposure). Next, board table WT is shifted to a x 
direction and/, or a y direction, and exposure of the different target portion C is attained. In step 
mode, the size of the target portion C in which image formation is carried out by the maximum 
size of an exposure field by single static exposure is restricted. 

2. In scanning mode, while the pattern given to the projection beam is projected on the target 
portion C, the simultaneous scan of mask table MT and board table WT is carried out (namely, 
single dynamic exposure). The speed and the direction of board table WT to mask table MT 
are judged with expansion (reduction) and the image inversion characteristic of projection 
system PL. In scanning mode, the width (it can set to a non-scanning direction) of the target 
portion in single dynamic exposure is restricted by the maximum size of an exposure field. On 
the other hand, scanning operation length determines the height (it can set to a scanning 
direction) of a target portion. 

3. In other modes, mask table MT holds a programmable patterning means, and a state of rest 
is maintained fundamentally. And board table WT is moved or scanned while the pattern given 
to the projection beam is projected on the target portion C. In this mode, generally pulsed 
radiation sauce is used and a programmable patterning means is updated according to a 
demand between the continuous radiation pulses after each movement of board table WT, or 
under scan. This operation mode is easily applicable to mask loess lithography which is called 
a programmable mirror array above type and which uses a programmable patterning means. 
[0035] 

It is usable also in the thing which added the thing which combined the usage mode described 

above and/, or change, or completely different usage mode from it. 

[0036] 

Drawing 4_shows the projection system and the fluid reservoir 10 between substrate stages, 
and refer to the European patent application number 03252955.No. 4 for it for details. The fluid 
reservoir 1 0 was supplied via the inlet / outlet duct 1 3, for example, is filled up with the fluid 1 1 
which has a comparatively high refractive index like water. In a fluid, it has shorter wavelength 
and is effective in enabling resolving of a smaller feature rather than the radiation of a 
projection beam can set a fluid to the inside of the air, or a vacuum. It is common knowledge to 
especially determine the resolution limit of a projection system with the wavelength of a 
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projection beam and the numerical aperture of a system. When there is a fluid, it is thought 
that the number of effective apertures also increases. The fluid is effective in increasing the 
depth of focus in a fixed numerical aperture. 
[0037] 

The reservoir 10 forms the non-contact seal to a substrate around the image field of a 
projection system, a fluid is shut up by that cause, and it fills up with a substrate face and the 
space between the final components of a projection system. The reservoir is formed of the 
sealing member 12 which surrounded this and has been arranged under the final component 
of projection system PL. The space under a projection system and in the sealing member 12 is 
loaded with a fluid. The sealing member 12 extends up for a while rather than the final 
component of a projection system, and since the oil level is higher than a final component, the 
buffer of a fluid is brought about. The sealing member 12 is the upper bed part, had the inner 
circumference which is in agreement with the step of a projection system, or its final 
component just, for example, is tinged with round **. On the bottom, although inner 
circumference does not need to be limited to this, it is in agreement with the rectangular shape 
of an image field just. 
[0038] 

The fluid is shut up by the reservoir with the gas seal 16 between the bottom of the sealing 
member 12, and the surface of the substrate W. gas [ like air or synthetic air ] whose gas seal 
is - however, it is desirably formed by N 2 or other inactive gas, the gap between the sealing 

member 12 and a substrate is supplied via the inlet 15 under application of pressure, and it is 
extracted via the first outlet 14. The overpressure of the gas inlet 15, the vacuum level of the 
first outlet 14, and the geometry of a gap are adjusted so that the high-speed airstream to the 
inside which shuts up a fluid may be brought about. This is shown more in details in drawing 5 . 

[0039] 

This gas seal is formed of the two annular slots 18 and 19 connected with the first inlet 15 and 
the first outlet 14, respectively by a series of small conduct which took the space and has been 
arranged around a slot. In a sealing member, an annular big hollow is established in a inlet and 
each outlet, and a manifold is formed. The gas seal is effective also in supporting the sealing 
member 12 by functioning as a gas bearing. 
[0040] 

The gap G1 on the outside of the gas inlet 15 is desirably long small so that resistance may be 
given to the airstream to the outside. However, it does not need to be limited to this. The gap 
G2 in the radius of the inlet 15 is somewhat large, and fully distributes gas over the 
surroundings of a sealing member. The inlet 15 is formed from many surrounding small holes 
of the sealing member. Gap G3 is chosen so that the flow of the gas which passes along a 
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seal may be adjusted. The gap G4 is large so that a vacuum may be distributed well. The 
outlet 14 is formed from many small holes by the same method as the inlet 15. As for the gap 
G5, the gap G5 has become small as is always filled with the fluid by capillary action, so that 
gas/oxygen may be prevented from being spread into the fluid in a space, and a lot of fluids 
may prevent going into a vacuum and becoming hindrance. 
[0041] 

Therefore, a gas seal is the balance of the capillary force which draws a fluid in a gap, and the 
airstream which extrudes a fluid. Capillary force decreased, and even if it is a case where the 
substrate operates under projection system PL, the boundary of a fluid is located to this field 
and is stable because airstream increases, as a gap spreads from G5 to G4. 
[0042] 

The flows of the gas by which the pressure differential of the inlet of G2 and the outlet of G4 
passes along the seal 16 including the size and geometry of the gap 3 are determined, and it 
determines according to a specific embodiment. However, the length of gap G3 is short, and a 
possible predominance can be acquired when the absolute pressure in G2 is twice the 
absolute pressure in G4. In this case, in gas, the speed of gas is acoustic velocity and does 
not come more than it. Therefore, the flow of stable gas is attained. 
[0043] 

In order to reduce a gas inlet pressure and to remove a fluid thoroughly from a system by 
making a fluid go into the gap G4, and sucking it up with a vacuum system, it is also possible 
to use a gas discharge system. Like the gas used for seal formation, this can be easily 
adjusted, in order to process a fluid. The regulation of pressure in a gas seal can be used also 
in order to ensure the liquid flow which passes along the gap G5. Therefore, when the 
substrate operates, the fluid in this gap heated by friction does not disturb the temperature of 
the fluid in the space under a projection system. 
[0044] 

The shape of the surrounding sealing member of a gas inlet and an outlet should be chosen so 
that a turbulent flow and vibration may be reduced, and laminar flow may be brought about as 
much as possible. The flow of gas has an as much as possible large change of the flow 
direction in an oil level, and it should be adjusted so that the power which shuts up a fluid may 
become the maximum. 
[0045] 

A fluid distribution system circulates the fluid of the reservoir 10, and, thereby, a fresh fluid is 

supplied to the reservoir 10. 

[0046] 

The gas seal 16 can make power large enough, although the sealing member 12 is supported. 
In order to actually raise the effective kilogram supported by the sealing member 12, it is 
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necessary to carry out bias of the sealing member 12 to a substrate direction. In any cases, as 
opposed to a projection system, it is mostly held in XY side (vertical to an optic axis) under this 
in a static position, but the sealing member 12 is separated from a projection system, the 
sealing member 12 - a Z direction - freedom - it is movable, therefore it can operate in order 
to correspond to change of the height of a substrate face. 
[0047] 

One problem in the fluid distribution system of this first embodiment is what shearing force 
tends to move the osmosis side of the fluid in the gap of ********, a fluid distribution system, 
and a substrate for to either the outside or the inside (it is a graphic display like the left or the 
right), when the substrate W is operating. These both are not desirable. That is, when going 
outside, leakage is produced, and when going inside, air bubbles are formed into a fluid. This 
may be produced also when the height of a fluid distribution system changes. One method of 
holding fluid meniscus in the regular position is monitoring the position of the fluid under a fluid 
distribution system, and performing active adjustment. This adjustment is performed by making 
the pneumatic pressure and vacuum pressure in the seal 16 fluctuate locally. 
[0048] 

Monitoring can be performed by some methods. One method is measuring the capacitance 
between the adjacent metal plates attached with the bottom of a fluid distribution system, or 
measuring the capacitance between such a plate, and a substrate or a board table. Even if 
other methods are air and they are fluids, they are because the magnetic properties of a 
medium are measured. Exact position measurement is possible also for an electrical signal 
from corresponding to a fluid position like a magnetic signal. 
[0049] 

If a conductive liquid like water is used, the electric conduction characteristic of a fluid can be 
used by having the electric interengagement opened and closed. Contact of two pairs is 
needed at worst by which one is opened and one is closed. By perceiving opening and closing 
of contact, the pneumatic pressure of a gas seal is reduced, respectively, it increases, the 
pressure under a vacuum is increased, respectively, or it reduces. When you need more 
smooth adjustment, it is possible to increase the number of contact. 
[0050] 

Or the influence of such shearing force is mitigable by adjusting the height of the sealing 
member 12, and inclination so that it may indicate to either this embodiment or the following 
Embodiment 2 and Embodiment 3. The height adjustment of a fluid distribution system imitates 
meniscus operation, and comes, and it can predict that the pressure of a seal can be adjusted 
with a feedforward method in consideration of this. 
[0051] 

Embodiment 2 
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A second embodiment is shown in drawing 6 and drawing 7 , and this embodiment is the same 

as that of a first embodiment except for the contents indicated below. 

[0052] 

in this embodiment, the 2nd gas outlet 216 is allocated in the opposite hand of the first gas 
outlet 14 to the gas inlet 15. In this method, the gas which slips out from the optic axis of a 
device from the gas inlet 15 toward the outside is sucked up by the 2nd gas outlet 216 
connected with vacuum sauce. Thus, since the ejection of the gas from a gas seal is 
prevented, gas does not interfere with the vacuum in which for example, interferometer reading 
or the projection system, and/or the substrate were accommodated. 
[0053] 

Strong point of the embodiment which uses two gas outlets another again is that the design is 
dramatically similar with the design of the air bearing currently used from before in the 
lithography projection apparatus. Therefore, experience obtained from such an air bearing is 
directly applicable to the gas seal of this embodiment. It is usable, in order that especially the 
gas seal of a second embodiment may be suitable not only for a seal means but the use as a 
gas bearing and may therefore support the weight of the sealing member 12. 
[0054] 

It is possible to form a sensor, in order to measure the bottom of the sealing member 12, and 
the distance between the substrates W or to measure the topography on the upper surface of 
substrate W conveniently, the sensor can also use the thing which combined a pneumatic 
sensor, a capacity sensor, a photosensor (a level sensor or an interferometer - like), an 
electric sensor, a magnetic sensor, and these sensors, or other sensors A regulation means 
may be used, in order to change the pressure impressed to the gas inlet 15 and the gas outlets 
14 and 216 and to change the pressure P2 which controls the fluid 1 1 in a reservoir, and the 
pressures P1 and P3 which support the sealing member 12. Thus, the distance D between the 
sealing member 12 and the substrate W is changed, or it maintains at a fixed distance. It is 
used in order that the same regulation means may maintain the height of the sealing member 
12. A regulation means is controlled by either the feedforward control loop or a feedback 
control loop. In a feedforward control system, the topography by which the substrate upper 
surface was measured is supplied as an input. It is possible, also when measurement is 
performed at a separate measurement step in advance of dipping of the substrate in a 
projection system or an image is projected on the target portion of a substrate. In a feedback 
control system, a sensor measures the distance between the sealing member 12 and the 
substrate upper surface, and this forms the input to a regulation system. 
[0055] 

The height of the fluid distribution system on a substrate is computable from the information on 
the height of the position of board table WT, the level map of the substrate made between 
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measurement steps and lens PL, metrics frame RF, or the fluid distribution system to base 

frame BF. 

[0056] 

Drawing 7 shows in detail how a gas seal may be adjusted, in order to adjust independently 
the pressure P2 holding the fluid 11 in a reservoir, and P3 holding the sealing member 12. This 
special regulation is advantageous from making into the minimum the residual liquid object 
which provides the method of making the fluid loss under operation the minimum, and remains 
in a substrate after a scan by that cause. In a second embodiment, it makes it possible to 
adjust the pressures P2 and P3 independently so that the condition under exposure may not 
change. Change of condition will be that the fluid loss levels per unit time by probably the edge 
of the substrate W overlapping by the sealing member 12 according [ or ] to different scanning 
speed differ. This is attained by providing a means to change the distance to the substrate W 
of a discrete portion in the field of the sealing member 12 facing the substrate W. The portion 
230 between the first gas outlet 14, the portion 220 between the edge nearest to the optic axis 
of a sealing member and the gas inlet 15, and the first gas outlet 14 and the portion 240 
between the second gas outlet 216 and the gas inlet 15 are contained in these portions, these 
portions - use of an electrostrictive actuator - the direction of substrate W -- or it separates 
and moves from the substrate W. Namely, the bottom of the sealing member 12 comprises an 
electrostrictive actuator (desirably stack), and extension/contraction is possible for this 
electrostrictive actuator by impressing the potential difference which crosses these. It is also 
possible to use other mechanical means. 
[0057] 

The pressure P3 made under the gas inlet 15, It is determined by the bottom of the sealing 
member 12 which was determined by the pressure P5 of the gas impressed to the gas inlet 15, 
and the pressures P6 and P4 of the gas impressed to the first gas outlet 14 and the second 
gas outlet 216, respectively, and faced the substrate W, and the distance D between the 
substrates W. The horizontal distance between a gas inlet and a gas outlet also influences. 
[0058] 

The weight of the sealing member 12 is amended by the pressure of P3 so that the sealing 
member 12 may stabilize the distance D from the substrate W. If D decreases and the 
increase of P3 and D will increase, P3 will decrease. Therefore, this is a self-regulating 
system. 
[0059] 

The distance D may be adjusted by only the pressure P4, P5, and P6 in the fixed pushing 
force by the pressure P3. However, P5, P6, and the combination of D make the pressure P2 
which is a pressure holding the fluid 11 in a reservoir. It is possible to calculate the quantity of 
the fluid which slips out of a liquid container with a predetermined pressure level, and the 
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pressure in fluid P L|Q is also important, case P LjQ is larger than P2 - case ejection and P UQ of 

a fluid are smaller than P2 from a reservoir - a fluid - ** - better or ****** air bubbles are 
formed. While keeping air bubbles from being made into a fluid, in order to keep not much 
many fluids from slipping out when fluid exchange is required, it is desirable to maintain P2 to 
a value slightly smaller than P . Desirably, this is all made by the constant D. If the distance 

D1 between the portion 220 and the wafer W changes, as the liquid quantity of which it slips 
out said that only the square of the distance D1 was changed, the liquid quantity which slips 
out of a reservoir will be changed remarkably. Change of the distance needed is a thing of only 
1 mm of order, and, therefore, the piezo-electric stack which has the operating potential of the 
order beyond 100V or this can attain this easily. 
[0060] 

Or it is possible to adjust the quantity of the fluid which falls out and comes out by arranging a 
piezoelectric element to the pars basilaris ossis occipitalis of the portion 230. It is effective in 
changing the pressure P2 to change the distance D2. However, in this solution, in order to 
keep D constant, adjustment of the pressure P5 in the gas inlet 15 is needed. 
[0061] 

The piezoelectric element is connected, and when a control signal is not given to these by that 
cause, a supply member is arranged on a substrate. This reduces the possibility of the 
damage at the time of failure arising. That is, when a signal is not supplied, a sealing member 
is arranged on a substrate face and does not collide with this. 
[0062] 

Of course, the lower part of the portion 240 and the distance D3 between the substrates W can 
also be changed in a similar way, and in order to adjust P2 and P3 independently, it is possible 
to use this distance D3. In order to change like a request of P2 and P3, it is clear 
independently all of the pressure P4, P5, P6 and the distance D1 , D2, and D3 for it to be able 
to adjust in these combination. 
[0063] 

A second embodiment is actually effective especially in order to control positively [ the liquid 
quantity of the reservoir 10 ]. Although the fluid is not [ waiting state of the projection device by 
which image formation is not carried out ] contained in the reservoir 10, I hear that the 
substrate W is supported by that a gas seal is active, and the sealing member 12 has it 
according to it. A fluid is introduced into the reservoir 10 after installation of the substrate W. 
Next, image formation of the substrate W is carried out. Before the substrate W is removed, it 
is possible to remove a fluid from a reservoir. After a last substrate is exposed, the fluid of the 
reservoir 10 is removed. In order to dry the portion in which the fluid was contained till then 
whenever the fluid was removed, it is necessary to give a gas purge. It is clear by changing P2 
that it is possible to remove the fluid in a device easily, maintaining P3 uniformly as mentioned 
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above, as a second embodiment explained. In another embodiment, the same effect is 
attained by changing P5 and P6 (it is P4, when required, or when application is possible). 
[0064] 

Embodiment 3 

A third embodiment of this invention is shown in drawing 8 . The composition of this 
embodiment is the same as that of a first embodiment or a second embodiment except for the 
contents of the statement below. 
[0065] 

In this embodiment, as it explained in full detail in relation to drawing 2 and drawing 3, a fluid 
trapping system is formed, and a fluid is supplied by at least one inlet IN, and a fluid is 
removed by at least one outlet OUT. A fluid is supplied and taken out in the scanning direction 
and the direction of a substrate. Fluid supply and the sampling system 310 are horizontally 
arranged in parallel with a substrate face by the support member 312 which connects fluid 
supply and the sampling system 310 with base frame BF in a X-Y side. When a projection 
system exercises for a X-Y side, it may be made for the support member 312 to make a fluid 
distribution system hold to a state of rest mostly to projection system PL as an actuator in a X- 
Y side. The further set 314 of the actuator is connected between fluid supply and the sampling 
system 310, and reference frame RF with which this is also supporting projection system PL. 
These actuators 314 adjust the vertical position of a Z direction parallel to the optic axis of a 
projection system. However, a fluid distribution system can be accepted of [ one ] reference 
frame RF and the base frame BFs, or can be attached with both, and the function of 
connection on these frames becomes what was described above, and reverse. The actuators 
314 are piezo-eiectricity, a low RENTSU motor, an excenter mechanism, and an actuator of 
linear (the electrical and electric equipment, magnetism, or these should put together) or 
others. In the situation where a signal is not supplied to an actuator, fluid supply and the 
sampling system 310 are arranged in the substrate upper part, and the risk of a collision is 
reduced. In order to move fluid supply and the sampling system 310 near the substrate face, a 
signal must be supplied to an actuator. Possible vertical migration is a thing of hundreds of 
microns order desirably. 
[0066] 

At the time of use, feedforward (as [ indicated / the above-mentioned embodiment ]) or a 
feedback control system controls the actuator 314, and fluid supply and the sampling system 
310 are maintained in the predetermined height on a substrate face. In a request, it is possible 
to make clearance small by this, and it is possible to reduce the fluid which remains to a 
substrate after a scan, without increasing the risk of a collision. 
[0067] 

It is also possible to connect the actuator 314 between fluid supply and the sampling system 
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310, projection system PL, or base frame BF. Even if it combines an actuator with the 
pneumatic system which described a first embodiment and a second embodiment above, or a 
piezo-electric system, it can operate. 
[0068] 

Though natural, also in order to position the sealing member of the fluid trapping system 
shown in drawing 7 from drawing 4 which explained in full detail in a first embodiment of the 
above, and a second embodiment, it is usable in the vertical-position arrangement system of 
this embodiment. In this case, it is not necessary to have the inlet 15 and only the vacuum 
which passes along the outlet 14 can attain the seal between the sealing member 12 and the 
substrate W. However, supply of the airstream by the inlet 15 can be used between a fluid 
distribution system and a substrate as safety measures which bring about an air cushion. In 
this case, if the sensor 20 is arranged by the barrier member 12 in the radial outside of the seal 
means 16 at the bottom of the barrier member 12, it is desirably effective in it. An air gauge or 
a capacity sensor is possible for a sensor. It is also possible to measure the difference of the 
distance between a fluid distribution system, reference frame RF, or base frame BF and the 
difference of a board table and a distance inter-frame [ the ] about the embodiment of drawing 

[0069] 

The embodiment in the sealing member of a first embodiment or a second embodiment which 
does not have the gas seal 16 between the sealing member 12 and the substrate W is also 
possible. In this case, a fluid is made to leak between the sealing member 12 and the 
substrate W. Such a sealing member is indicated for example, in USSN1 0/743,271. For 
details, please refer to the literature concerned. 
[0070] 

In this invention, also in order to move a fluid distribution system during substrate replacing it 
to not only be used in order to maintain the distance between a fluid distribution system and a 
substrate, but, it is usable. When a closure disk is used as it said that a disk was arranged 
under a projection system so that it is not necessary to turn OFF the switch of a fluid 
distribution system between substrate replacing, and a disk may act as a dummy substrate, 
especially this guesses and is effective. Refer to the European patent application number 
03254059.3rds for the details of such a system. In this method, a fluid distribution system 
reduces period time by separating and moving from a substrate between substrate replacing. 
[0071] 

A control program of an operation barrier member or a fluid distribution system 
Next, the explanation which can be set is assumed that the height of the fluid distribution 
system on board table WT is measured by comparing the distance of the fluid distribution 
system to measurement reference frame MT with the distance of measurement reference 
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frame MT to board table WT. however, the point of others [ height / when direct measuring of 
the height of the fluid distribution system on board table WT is carried out / this ] - or also 
when the portion of a device is made reference and it is measured indirectly, use of the same 
control program is possible. 
[0072] 

One of the most serious obstacles of an immersion liquid lithography machine is that lose 
machine control and a fluid distribution system, a substrate, or a board table collides. When a 
TIS sensor or a positioning mirror block is on table WT especially, damage will be done to 
these by the collision with a fluid distribution system. Monitoring continuously GYAPU between 
a fluid distribution system and board table WT, as stated above is proposed so that this 
obstacle may be reduced. This position signal is identified and a relative velocity signal is 
acquired. 
[0073] 

The geometry of a fluid distribution system and board table WT is adjusted so that the board 
table which has a fluid distribution system in the uppermost position in the uppermost position, 
and a collision may be impossible. On the contrary, in the lowest position that a fluid 
distribution system can attain, the thing which the collision with a fluid distribution system does 
not produce and which is further moved to a lower position is possible for board table WT. The 
actuator of a board table is adjusted so that the acceleration to the lower part of board table 
WT may become larger than the maximum acceleration to the lower part of a fluid distribution 
system, when big acceleration of the fluid distribution system to the direction of a board table is 
detected, board table WT is accelerated and separated from a fluid distribution system, and is 
safe from a fluid distribution system - the -- it moves to a lower position most. When board 
table WT begins acceleration toward a fluid distribution system suddenly, a fluid distribution 
system separates from board table WT by still bigger acceleration. Since the reverse is also 
applied, the maximum acceleration to the upper part of a fluid distribution system is larger than 
that of a board table, but the acceleration to down is quite smaller than the maximum 
acceleration of a board table. 
[0074] 

All the sensors needed for this control are monitored and processed in the hardware of not 
being dependent on usual motion-control hardware and software. When either of the signals 
from a sensor goes wrong, a fluid distribution system moves to the uppermost position 
automatically, for example with a mechanical spring. Also when there is a power failure to this 
system, this mechanical spring (or magnetism may be used) works. 
[0075] 

When scanning controls begin, the easy ****************** preventive measures which operate 
only a fluid distribution system are also taken. It may be told to other situations which may 
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happen that the relative velocity of the fluid distribution system to board table WT is too quick. 
In this case, both a fluid distribution system and board table WT are stopped. Although relative 
velocity is within permission restrictions, an actuator is also suspended when the distance 
between a fluid distribution system and board table WT is too small. When both relative 
velocity and a position are within permission restrictions, it can usually work. 
[0076] 

For example, while having attached the closure disk as mentioned above, it may be necessary 
to repeal a safety algorithm. It is necessary to bring a fluid distribution system close to closure 
disk contiguity, and to repeal an above-mentioned safety algorithm by laying a closure disk in 
board table WT. However, the speed check maintains only by repealing the position check of 
an above-mentioned safety algorithm. 
[0077] 

Drawing 9 illustrates the control loop of this invention. The actuator system 414 which changes 
from three actuators to the barrier member type fluid distribution system 412 is allocated 
desirably, and the operation of z, Rx, and the Ry direction is enabled. An actuator is the 
Lorentz actuator which has a permanent magnet system used for example, for power 
amendment. The barrier member 412 is restrained by base frame BF, reference frame RF, or 
measurement reference frame MF of XY side by a connector. 
[0078] 

The actuator 415 is for operating board table WT in the direction of z. Measurement of the 
relative position of the fluid distribution system 412 and board table WT is made by measuring 
the relative position (distance 418) of board table WT to measurement reference frame MF, 
and the distance (416) between the fluid distribution system 412 and measurement reference 
frame MF. The processor 420 processes this information and supplies this to other various 
controllers which are indicated below. The information about the relative position of the fluid 
distribution system 412 and board table WT is included in this information at least, furthermore 
- equal to the relative velocity of two objects - and board table WT and the fluid distribution 
system 412 - not only the information of one [ in / probably / these distance ] of time lags 
equal to each absolute velocity but the distance 418 and/or other information like 416 are 
included. 
[0079] 

The damper D which illustrated, and the spring K are shown as what acts between the fluid 
distribution system 412 and board table WT. These express the characteristic of the immersion 
liquid which tells the power between the fluid distribution system 412 and board table WT. It is 
possible to calculate the damping coefficient D expected and the spring constant K from the 
knowledge of the geometry of the fluid in the physical characteristic of immersion liquid and the 
fluid distribution system 412 and the geometry of fluid distribution system 412 itself. . [ whether 
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it is used in order for this knowledge to design the geometry of the fluid distribution system 412 
increase D to the range that the filter of the transfer of the power between board table WT is 
carried out to the fluid distribution system 412 so that it may indicate below, and ] Or when the 
fluid distribution system 412 operates with the actuator 414, it is used in order to amend the 
damping coefficient D and the spring constant K. 
[0080] 

The standard control system of both the actuator 414 of the fluid distribution system 412, and 
the actuator 415 of board table WT, It adds to the acceleration controller which receives the 
signal (referred to as 422 and 432, respectively) showing acceleration of a request of the fluid 
distribution system 412 or board table WT, The position controller (the position controller of the 
fluid distribution system 412 and a board table is set to 424 and 434, respectively) which 
receives the signal showing the position of a request of a showerhead or a board table is 
comprised. 
[0081] 

The position controllers 424 and 423 receive the signal showing the position information about 
board table WT and the fluid distribution system 412 from the processor 420 so that drawing 9 
may show. 
[0082] 

Two more components are arranged by the control system and the performance is improved. 
Although one of them is equal to the output of the fluid distribution system position controller 
424, since desirably amends the closed loop characteristics of the fluid distribution system 
412, it is the filter feedforward amendment machine 450 which is a signal by which a filter is 
carried out. 
[0083] 

Another component is the amendment machine 460 to the hardness K and the damping 
coefficient D of the fluid distribution system 412 and the immersion liquid between board table 
WT which amends the output of the position controller 424 and the acceleration controller 422. 
This controller reduces the power transmitted between the fluid distribution system 412 and 
board table WT by removing the fluid and gas by the fluid distribution system 412. As above- 
mentioned Example 1 and Example 2 indicated, transfer of these power poses a problem 
specially with the barrier type fluid distribution system 412 which has a gas seal. 
[0084] 

the input to the actuator 414 of the fluid distribution system 412 has low bandwidth (10 to 30 

Hz) - the damping coefficient D -- about - when exceeding 1x10 3 N (m/s), this invention 
person discovered that the performance of a lithography machine was improved. This is 
attained by the mechanical design and, so, a cost effect is dramatically high. In the thickness 
of 0.1 mm of immersion liquid, the fluid field restricted by the fluid distribution system on the 
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substrate W should turn into a field of 8,000-mm . 
[0085] 

Board table WT was described in the above-mentioned explanation, or [ that this comprises 
the combination of an upside slight movement positioning element and the coarse adjustment 
positioning element of a pars basilaris ossis occipitalis, or the element of both these ] - or, The 
same may be said of the slight movement positioning top element of a board table which 
comprises the element of the others which are the substrate position arrangement 
mechanisms of a coarse adjustment element or a device for which it was suitable. 
[0086] 

As mentioned above, although the embodiment of this invention was described in detail, it is 
clear for a person skilled in the art that this invention's shape can be taken by other methods 
other than ****. The detailed explanation which went here is not the intention which restricts 
this invention. 

[Brief Description of the Drawings] 
[0087] 

[Drawing 1]T he lithography projection apparatus by the embodiment of this invention is shown. 

[Drawing 2] lt is a side view of one proposed fluid distribution system. 

[Drawing 3] lt is a top view of the proposed fluid distribution system which was shown in 

drawing 2 . 

[Drawing 4] The fluid reservoir of a first embodiment of this invention is shown. 

[Drawing 5] lt is an enlarged drawing of the portion of the fluid reservoir of a first embodiment of 

this invention. 

[ Drawing 6]The fluid reservoir of a second embodiment of this invention is shown. 
[Drawing 7] lt is an enlarged drawing of the portion of the fluid reservoir of a second 
embodiment of this invention. 

[Drawing 8]The fluid reservoir of a third embodiment of this invention is shown. 
[Drawing 9] Control of a fluid distribution system and a board table is illustrated. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[0087] 

[Drawing 1]T he lithography projection apparatus by the embodiment of this invention is shown. 

[Drawing 2] lt is a side view of one proposed fluid distribution system. 

[Drawing 3] lt is a top view of the proposed fluid distribution system which was shown in 

drawing 2. 

[Drawing 4]The fluid reservoir of a first embodiment of this invention is shown. 

,| i i i n- i n rviT t t — — 

[Drawing 5] lt is an enlarged drawing of the portion of the fluid reservoir of a first embodiment of 
this invention. 

[Drawing 6]T he fluid reservoir of a second embodiment of this invention is shown. 
[Drawing 7] lt is an enlarged drawing of the portion of the fluid reservoir of a second 
embodiment of this invention. 

[Drawing 8] The fluid reservoir of a third embodiment of this invention is shown. 
[Drawing 9] Control of a fluid distribution system and a board table is illustrated. 
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[Drawing 4] 






[ Drawing 7] 
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